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possible  consiOoring  the  cor  dition  arid  legibility 
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Original  copies  m  printed  pepiir  covers  are  filrried 
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the  last  page  with  a  printed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate    All 
other  original  copies  are  filmeil  beginning  on  the 
first  page  with  a  printed  or  ilkstrated  impres- 
sion   and  ending  on  the  last  pige  with  a  printed 
or  illustrated  impression 


Les  exemplaires  origmaux  dont  la  couvertjre  en 
papier  est  imprim^e  sont  film6s  en  commencant 
par  le  premier  plat  et  en  termmani  soit  par  I3 
derniAre  page  qui  comporte  une  empreinte 
d'lmpression  ou  d'lllustration,  soit  par  le  second 
plat,  selon  le  cas    Tous  les  autres  exemplaires 
onginauM  sont  filmAs  en  commencant  par  ia 
premiere  page  qui  comporte  une  empremta 
Q'impression  ou  d  illustration  et  en  termmant  par 
la  derniAre  page  qui  comporte  une  telle 
empreinte 
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Un  des  symboles  suivarts  apparaitra  sur  la 
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symbole  V  signifie  "FIN" 
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diMorent  reouction  ratios    Those  too  large  to  be 
entirely  included  m  one  exposure  am  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom    as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method 


Les  cartes,  planches,  tableaux,  etc     peuvent  etre 
filmis  A  des  taux  de  reduction  differents 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  cliche,  il  est  filme  a  partir 
da  Tangle  superieur  gauche,  de  gauche  d  droite 
et  de  haul  en  bas.  en  prenant  le  nombre 
d  images  nAcessaire    Les  diagrammes  suivants 
illustrent  la  methode 
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:''■■''  "I  "",.■  ,„  «,„ki„.  ,„„  ,1,,  .,,.|,^  ,,,„  „,.  ,,„;^,,,.,| 

'"      ""'^'      "i.,li..,„,,,|,  ,,|     ,,.^,.1 1^,,    ,|„.    „,„,.,      1^^^    ^.^^_ 

'''■'^'"■'■''    '"    -'^'-     '■•"I'      -I'P    in    lull,    .,„,,rli„„-,     .,,      ,1„. 

C\|)lll-.,'      ,,|      ,    ,,,,,    |sc,,|vs. 

'"■'■"  "l'l'''l  "-  '!'••  "'I^in.,1  ,-.lll„„,  ||„.  ,,,„!,,  ,,111  „„ 
:'""'"  ",.!„,■  ,„,,„v  ,-,.(,.llll,„,s  1„  ||„.  |„,,1,|..,„.  p,,.-,,.,,,,.,! 
'".  ""•  '"^'  "'"■'■  "•""'•'I  .h..|.lr,-,  Ih,..,.  |„,,l,l,.,n-, 
'"■'-'"•'"'  .ip|.r;,,r.l  l„  m-,I.,I  Im,„,  ,„  •  [  |„.  C.n.i.ll,,, 
'■"-""■'•'■•  "I'i'll.       "I       r,„, ,-.,.,       ,„■,  ,.,si,.,|,.,|       .,       I,,,,,. 

;'"""""  "'  "l-'lillu,,  (n„„  „,.,.k  I,,  ,>,.,. I..  I,  vs.,.  il„,„,.h, 
I"-"'-'-.  Il-.urv,.,.  t,>  ,,„l,liM,  ,|„.  i„,,l,|,.,„.  ,„  ,|,is  honk 
lU-l  ,,s  ,|„.v  U,,v,  l,„,  .,s  .■xpl.l,,,.,!  |„  ,i„.  ,„-,.,  i,,„,  ,,.,,..,. 
yi-.ipli,  this  i„„,k  ,.  I,„  tin-  Ur^^\nnrv  .,„<l  ,„,i  ||„.  .„|v.,,„  ,,| 
-ni<l.„t,    u|„,    k,„,u.    I„,u     ,,n,|    ul,..,r    In    Innk    fn,     ..r.-vin,,. 

Tl'.-  VMit.r  ui.hrv  In  .,.  k„nu  l,(k,-  his  i,„lrhl,-,I,„.s. 
'"  '  '■"''--"■  t  ■  H.  <  .  Wrli^hl,  up..,,  Uhns,.  ,„,„-.,.  of 
.^.lu.vs    ihc    h.il,,u,„.    un,k    i-    h;,M-,l,    .,,,,1    I,,    |'n,f,...or 

^^  ■     ■'■      '-"lldnn     h„      ,„;,,n      \.,'i,;,h|,.     Ml--;.'Ml,.,,s. 
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APPLII-D  SI  ATICS 


t  II  \|-|  I  K    I 

M  i:  t  H  A  N  I  c  s. 

'"  i'^  yiiiLiI  iiih  ipict.iliMii,  the-  -.ul,j,(l  <,i  M,-. 
■  ''■'"'■  \  l"-'l-    "I     iIk-    I-.iu-   <>I     Mn I,    ,,|    III,'    r.-laliuns 

IImI     l-\ix|     h.-IUl'lll     in.ltllT     ,inr|     lllillifMl,     ,111.1     ,,t      ih,-    I,, Us 

"I  rf|iiilil,i  iiiin  1,1   uii.ii  .III-  icTiiifd  forces. 

'■'""■.  .illhun-li  |)n|)iil,irl\  r.-.,i.|<-(l  ,1-,  .,  (|,ii,ut>-, 
'"'""'■'•''■  i'l'''i.  I-  lli<-  --iin,'  s,,rl  ul  ihinw  .,s  \c|,Hiiv  ..1 
■"  "■'•■'•''i'"'.  ■'ii'l  i^  nir.isiii.'.l  li\  ihc  r.il.-  ,il  \\lii,'|i  ;, 
ni.is-.  ■  li.in^o   it-    \  i-!,ii  ||\ . 

ill  IjiLiiiir.-riin;  Mr.  h.mii  s,  1i,,u,.\,t,  jt  ,n,i\  ,..•  ,  ,>ii- 
•^"'"■"''  •'-  ■'  <l.-linil.-  .|ii.miii\,  ,  ,,|);,1,|,.  ,,1  |„.ii,i.  hums- 
Jir.'d.  .111(1  irpr.-inl.-.l  h\  ,,  niiii'hrr,  llir  unit  /il  «  hi,  li 
i>  III,'   \M-i^lii   ,,|    ,,n,'  |),.iii)(|   .i\,,irilu()i)is. 

\\--    -pr.ik,     lli,-i,|,„,-.     I,,    popuhir    piii;iv,.,>l,.Mv    ,,|     ;i 

'""•■  "'  ''•"  l>"ini.U,  ,,r  ,,i  ,1  i,,r, ,.  acting  on  a  body,  i.r 
"I  I'M,  .^  acting  in  certain  directions,  jnsi  .,.  ii  .,  i,,n  e 
u<T,'  .1  ,,,n,  i,-i..  ihin-,  tiifs,'  l),-iii;,r  „„.,■,. iv  ,,>,urni.'iit, 
■illlion-h  V.  i.nliti,  i,ll\  niisi,.,„linti,  inn.l->  ,',1  .-vpn-ssi,,,,,' 
ulii,  li  li,,\,.  1),.,.,,  .,.  iiii^r.iiiif.i  int..  Ill,'  uh,.!,'  snlijc,  i  ,>| 
Mf,  li;mirs  ih;ii  it  \v,,„|,|  rfquiif  .1  x.i.t  ;mi,„ml  ,.f  ,  ir- 
riimliH  iili,in    l,>   .i\,>i(|    ilu'ir    us,-. 

ilu'  l.ill.iwin-  Mil)<li\isi,,n  ,il  Me,  iiaiii,  s  is  i^,mi<-im1!v 
iisfcj  :    - 

I-  Kin,-ni,itirs.  vvhi,  I,  i|-,.^iis  ,.mK  ..I  ilu'  -rotn.'trv 
|>I    muliiin. 

-■■  l)\n.uni,  s,  \vl,i,|,  i,-,.:ns  ,,f  il,,.  i,.Iali,,M-  hrlwcfi) 
ni.illiT  .ind  mntiiiii. 

;,.      Si:,ii,s,   ulii,  h  (jc.ils  with  ||„.  |;i«^  ,,f  ,.,|,|iiih,-i,|,„ 

lli     IlM'lCs, 

.\llli.>liL;h  iIk  sul,j,.,|  ,,|  Sl.ili.s  ,,l,,n,-  uill  |„.  ,  ,,„- 
Mderr.l  luTc,  y,M  ih,-  s!„d,.n|  s|„„ild  l,,..,r  in  n,i,id  iIkH 
ihf  M-,.nd  s,-,  ii,,n,  Ih;,,  ,,f  |)yn;iniirs,  in.,„s  of  N.-uton's 
J. aw-  ,,!  M,,ti,,n.  ul,i,h  :iiv  t^i\,Mi  hrr,-  hr.aiiv,.  ,,f  their 
.mpoitani...  vsp,.,  i;,||y  Ih,-  Third  Law,  tin-  appli,  aliiwm 
"I    «lH.h    .,,v   ,-,.nliiHi,,l!\    ,«-,urrinti    in    -tali,.,!    pn,h|,-n,s. 


'>  M'I'I  III)      ^  I  \  I  1(  s. 

Newton's   Laws  of  .Motion. 

'■  \  Imilx  I  iinl  iiiiii'^  III  ,1  --l.ilr  ol  ir>l  i  .r  iiTiilmin 
"i"'i"ii  ill  .1  vir.ii^hi  Ijni-  nil  ili-l  III  li((i  liinn  ^iii  li  .1  >t:ilc 
li\    .111    impi  1---.C1I    lull  ,■. 

II.  (  ii.iiii^c  III  niMiiiin  i-~  iir.i|iiM  liuii.ii  in  ilu-  ini- 
pir^vicl  li>i.  I-,  ,iii<l  l.iki'N  pl.ii  f  in  llu-  (lini|iii,i  i,|  ih,. 
iin|iic-.-v,.(l    ii  ,11  c. 

Ill       Attion   and    rraction    arc    ci|Mal    and    opposite. 


Al'r'LIKD      SI  MICS. 


Dir.'i  lidji       I 


(  ii\i'ti:k  II. 

STATICS. 

l.-il^uii^  III,,  (lillniiii.ii  of  111,-  v|,I)i,M  t  ,,|  .Stnti,-  is 
^iw-„  ,n  thr  laM  rh. ,,„,.,.  i,  i,  ...cn  tl,.-,i  ,1,,.  ,  on-i<ler:,lion 
'•'  "";"""  'In...  nni  rnt..,  inl,,  viatir:,!  prnhifni-,.  It  nnv 
'"■  -^.-.i,!  l„.u,.v,r,  ,h,,t  .,lil„,ndi  tl„.  .,n.,KM.  ,.l  motion 
p.n,lur,.,l  or  ll„.  I,.,ulrn,  V  to  pro,|,„,.  ,„oiion  <irK-s  not 
'■""^""."•'  ■'  I'"'  "'  'lu.  M.l.j,-,,  o|-St,,li,  s,  i,  i.  olt..„  ^^,■v 
'■"nv.nirnl  to  ,A:,,ninr  il„-  motion,  ,>r  t.'nd.-n.A  to  pro- 
<ln.r  nioiion.  ,n  or.lrr  tl,,,t  ihr  ,.r,  p.-rti...  of'  .,  oivon 
'"'"■   '"    '-'■'   "'    ''"'"■-    "i.i.^    !"■    inlrlli-rnih     ohl  :,in,d'' 

The  ..nl>  f.,rcf.s  considtrtd  in  this  treatise  are 
coplaiiar  forces,  c.r  forces  acting  in  one  plane. 

Ii  1-  .Mhis.,1,1,',  l„.f,,r,.  .utrniptin-  tlu-  <liscu-,sion 
ot  st.Mi,  .,1  prol,!,.,,,.,  ,1,,,  ,1k-  slu.lrnl  l;m-ili.,,i/,.  i,i,nsolf 
Willi    the    in.-.inni-s    ol    i|„.    |,.,„,.    ^j,,.,,    |„,|,,„  .      . 

.M..t;niln<lr  A  prop.rlv  uhi,h  ,„l,ni!-,  ol  In^in- 
'"•MMiiv.l.  (JiKinliiirs  l,;ain-  I  his  prop,.,!  v  m.iy 
111'    ri-l,iii\cly    ronip^ired. 

II'  roinnion  Uh-.i  ol  dirr.lion  is  in 
r.'.ility  .oniponndnl  ,  .1  lu,,  i.K.,,,,  ,  j^  .  -ii,,.  li,,^ 
•■''"111;  whirl,  :,  r,Tl;,in  ni.inilrst;,!  i<Ml  „i,-,v  take 
pl.H.'.  o,-  .-iloni;  „i,i,.l,  one  ho.lv  li,.s  n-lativ,.  m 
■"""'k''  '>'>'1v  ;  ."Ul  which  wav  :iloni4  th,-  line 
'!"•  '■'.inil.'sl.-.tion  t.-.kes  plare,  o,-  the  one  IkkIv 
Ip  rel;,tne  to  tin-  other  l,o,lv.  Diiertion,  in 
th,'  follownio  p,,u,.s,  will  In-  nndersioo.l  ,,>  ,„e-,n 
"H-relv  the  lin,-  alonn  uhi,l,  ,„tion  is  niani- 
tested;  ,(inris,l\ .  line  of  action. 

Sens,.  (),,,.  ,,|  ,„,,  „.ays  in  u|,i,l,  ;,  ,n:,t.,ii,  „(],.  „,,.,y 
1)1'  des,  rilied  or  general, ,1  aloni.;  ,i  direition. 

'Ihis  distinrtion  hi'tUeen  l)ne,li,„,  .md  Sense  is 
more   ,  l,'.irl\    s,-,,,    hy    i'\ani()les  :  - 

A    ho(i\     ,s    said    lo  nio\e   verliealK     iipu,,,-,].    i  ,.       the 

'""'■'     """'■-     '"     ""■     ^--'lir.d    .lir,.,  ti,,n     Nvill,     an     npward 
sense. 

A  l.uililino  is  said  t,,  li,.  ..asi  ,,t  an-.th.-r  l.nildinu  ■ 
I.e.,  th.'  hrs,  l.nildinu  |i,..  ;„  ,i„,  ,ii,-e,  tion  ,,f  .,  parallel 
"'  ''"""'l''  '■.l.itiv,.  t,,  th,.  ,„|„.,.  l„,i|,iin._  .and  in  ,in 
eastei  1\    s,.,is,.. 

A    Ve.tor.      \    li,,,.   .onreix,.,!    ,,>    1,^,,,,    ,-,^,-,,,    ,^.,      , 

-ind    /li,...   I ;.,       ..  I       .  •  .    .  ^ 

'. ■  "     ■ ''  ",'■"■•'■   '■■'••'   ".■>;;.,-,    |,i,s,i s  i,o,   ii,nited  ■ 

I.I-.,    the    hue    ni.i\    he   dr.iwn    .-nn  where. 
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A    Vector  Quantity.      \,n    .|(i;,niit\    li.,\ino   ,i„.  p,.,,. 

l"-iii.-.,     M.,-nilii.!r,     Dii.Tlinn.    :iii,|    Sni^r,     i.    kiioui,    ,-,, 

.1    \<'.  l,,r   ,|ii.inlil\  :    CO,,    I-,, IV,-,    \rl.Hit\,     l)i-|,l,,r,.mciu, 

^" '■''■'■■''i""-     >"ii'  li    '|i'i"lil''--    ni.i\    I).'   i;r.i|)lii(  .illv    r.-pri-- 
••i-nlfii    In     \C,  lor-,. 

A  Rijjid  |{od>  i^  mw  uhn^,-  ,,rii^iiKil  lorm  r.innot  he 
•il'<'"'l:  '•'■■.  li"'  li'"i\  .  .11111. il  lir  .  i.m|iicssr,l,  cMciKlril. 
I>n>krn,  (.r  linil.  Sii,  h  .i  l),.rh,  ,,(  -nnr.r.  ,-\isis  ,n.'i,.u" 
in    lhi'i)i\-. 


M  I'l  II  l>      >l  \  I  H 


<  II  \i'ri;k  III. 
GRAPHICAL   rf:i»rj;shntati()ns    thi-    rf.. 

Sri.TANT     CO.MFON'HNTS. 

(iraphical    Reprcstntation  i>f   l-orce. 

\  i-'oi-.c.  hcint;  :i  X',.,  i,,r  Oii.iniiiv.  ,nj\  !„•  ,,•[„•,.- 
.-'■nlcd  l,\  ,,  ,1:41,1  line:  Im,-  llic  dir,.,! i,,n  ,>t  -hr  lin.'  may 
n-pn-srnt  ij,..  !i„,.  ,,!  ;,rli,,i,  ,,t  (!„■  tnnv,  ihr  rn.i-nitiide 
.iiul  -..'nM-  l„.|i,o  rcpn-MMili'd  l)\  lirM  rnltiii-;  ..ll  a  poriion 
"I  Ihc  lii-.r  t.i  siMiif  ror.v.'niciil  v,  :,!.•  ,>(  Miauiiilud.-,  ,nul 
In  iluTi  [)laMni,r  ,,n  this  p,>rli,.n  an  iirrow  hoad  poinl.-d 
111   till'   -.i-iisc  ()|    aclioM   of   tlu'   lorcc. 


lij*.    I. 

I- IK.    I    rcpr.-v,„u   a    Inn.-  ot    i,-,,    pound-     ina-nlludp 
■H-Iint;    11:  iju-  l„>ri/onlal   direction,    u  ilh    sens,-   to  the   left 
ii<nu\vAU,\    In     tin.    arrow     head.     The    scale    of    maijni- 
tiides m   this  case  i>    \    inch   .     i    [lound. 

l;'iK-  -'  represent,  a  set  of  lore,.s  aetini,^  at  a  p,,int. 
In  this  ,|,a,-rain  th.-  nia-ninuU-s  ,,1  the  lore.-s  are  reriv- 
sent,'<l  hv  the  ieni^lhs  o|  the  various  lines.  It  is  ollen 
n^o'*'  '.MUenient.  houever,  nierelv  to  represent  the  .iiree- 
tions  and  senses  aerurately.  and  to  place  the  nmnerical 
\.dilc      ,,t     the    inat^nitiKJes    heside    \hr    lines    represent  in<. 


Spds 


6pds 


lOpds^ 


'll--  respective  lorces  as  i„  V\.^,  ,.  Son.elin.es.  v,  hen 
U.'nera  conditions  are  ntereiy  vvlshed  in  the  lorn,  ol  a 
"';"^.  '  "•  <l'rections  as  Well  as  the  ntaynilndes  ar<-  onlv 
rHattw.ly  represented,  and  the  a,-tnal  direction  r..tios. 
"".'■'■;■,.■■'  ■■■'  -'aKniitides,  lolled  (iou  n  on  tlu-  diaerani 
as    ni    !•]".     i 


IC 


M'I'I.II  I)      ^  I    V  I  II  >. 


\     lli.li;l  ,1111,     -11'    ll    ,!■-    cllllil      I    ii;.     _•,     Ij;^,       ;,     ,,,•     |.  j,,         , 
ill    wlli'll    i>    i;i\ili    ,ill    ill,-    irl.ilivc    inlMi  ni.il'h  111    n|    ,i    -,,•!    ,  ,| 

iniM-,.  will  |„-  1,1,11,(1  im  ;i~,  ill,.  Statical  Diaf^rani  di  ilic 

■-'•I      I  >l      Ic  >l  I  ,-     ill     ,]ll,-.l  il  111. 


Mdw's    Notatiim. 

Ill  "ril,  r  lii.ii  ill,.  l;i  .iphii  .ll  ri-|ircs,>nt  .il  i.  in  i>l  ;ins' 
||-ii"' il  iil.ii  lull,-  in.iv  il,-  ml,  lliL;,ni!\  .mil  iiinii-,l\  r,-- 
'•■'ii'l  I",  I  --\--l>ni  111  liiliiiii!^  kiiiiwii  ,1-  |!i.\\\  Niini- 
'i"ll  "ill  111-  ll-i'il  lill  iill!;hiill!  ihi-  \Milk  w  hrlli-\  ,M  p,,-. 
^ilili-.  I'l  liii-  ni.l.iliiiii,  ihi-  .II,, I-  li,.|\M'iii  till-  liii,'- 
i,-pr,'-iiitini4  llli-  Inn  <■-  ;i|-,'  1,11,  nil.  .mil  .i  Inn  r  i-  kimw  n 
li\    ihr    liiN'ls    II,    till-    ,iiiMv    nil    cull    ■~\l\r    i  .1    llir    lini-    li-pi<'- 

'-c-nl  iiiL;    lli.il    p,ii  I  il  iil,ir   li  .i  i  ,■. 

Rclrii  Iiil;  In  ill,-  .S|.iiii.,i  |)i,i-],m-,  (I'i^.  51.  ih,-  Idri,- 
ill  50  piiiiiKU  is  known  .1-  lilluT  lii,-  Inn,-  \K  ni  \\\, 
lln'  Inn  r  111  ;,ii  pnimds  .is  ,illii-i  llic  Inn,  \\{  ni  CH, 
•iii'l  'III'  Inn  ■•  (ll   nil  ixiiiiids  ,is  ,-illu-i    I  he  Inn  ,-  (    \  nr    \(   . 


JO 

Fig.  5. 


The    Resultant  Force   is   tli.it    nn,-   fonc    whii  h   m;i\ 
I'-pl.i,,-   .111(1   pi,„li|,  ,.    ||„.    s-inic    ,-|t,-,-t    ;is    ;i    set    ,,r    Innos. 

It      is      ii^i,   .1      ,.,     ,-..,'...-     ,..     ,1,  p         .    1.         ,       I- 

■■•■   "■'■    iM-;::;.m!     rcnr    ;r.,ri;v 

u<  till-  Resultant. 


M'I'l  Mil      •-  I   \  I  K 


I  I 


''    I"    lAiiirnl     Ih.ii     no    rrsiill.ml    t  .m    In-    l,,uii(i    I.h     ,i 
••■■■    "'    l"i.cx    ill    .•(inilliirlinn,      Ur.  aus,.,    i!    i|,,ii    ,,,iil(l    lir 

•'"'"■•      I'l'"'       \^"l|l,|       ii,-     .,      .ir-lr       lulir       (th,-       I.Mlll.mll 

•"  ""^   ""    ''"■    li'"l\.    .itui.    Ili.'icli.',',    in,.lH.n    wiiiil.l    i.ikc 
!''■"'■.    >\lii'li   i~   iiii|)ii-.vil.l,-  with   r(|iiilil)riiiin. 

The    Fiqiiilihriant    or    Halanting    I'orcc    ,,i     i    .,  t    ,,f 

'"'"■^   '-^   ''•■''    '""■   '"'"■   "lii'  ii.    uli.-i    ■„  lin-    «iili  ,|u-   M-l 
<>l    Inn  IN.    |)n,iliii  IN    ii|uililii  iiini. 

'  '"■  I'lmliliii.inl  ,111(1  k,-nli.,,,|  ,,|  .,n\  -l\rn  sii  n( 
''"'  ''^  ■"■'■  "'  "'I'lil  ni.i-niiiidr,  ,iiui  .,,  i'  In  ih,-  .,,„„■ 
''"'■'  ""■  ■""  "i'l'  "|'I>"-i'--  m'Iim'n;  .„  .  .„,.  ImK,  ilii-y 
■'"■  '""  l"''l  '""l  "i'I>"-il''  Ion,--.  l-or.  sin,.-  l|„.  K,'. 
Mill. ml  prudipo  ihr  N.in,,.  ,.||,.,  i  ,,n  i|„.  ^,.|  ,,t  |, ,,,,.,  i, 
i-  tnanil.Nl  l,,,„i  .Irlinil  inn  ih.it  ihr  laiuililin.ml  u,„il,] 
"'""  •'^""-  ^^"''  ''"•  K-Mill.int.  |„,m1,„,.  ,.,n,ilili,i„n, 
'^^'"■"""■'"■'"S  II  <"■'"■  Ih-  -hnun  ih.il  ihr  niilv  |„,..ihl,. 
'"""":'  '"  '-^''i'l'  '^^"  l">M-  ,1.  lini;  .„,  ,1„.  sain,.  l„„iv 
'•'"  -'^''  ■'  ^'■"''  "'  i'<|nilil)rii.ni  is  ih.n  tl„.v  1„.  ,,|  ,.,,,,,1 
'"•'-'"""''■     ■"""     •'"     '"    'Ik-     -.m.u-    linr     ui,|,     ,,pp,,-,it,- 


(iraphical    I)t'tLriniiiati(.n    of  the    Magnitude,    [)irettion 
and  Sense  of  the   Resultant  of  a  Set  of  I orces. 


^^~~< 


'■')?•  '*• 


J  ig.  (ia. 


'■'■'  ll"''--  '"•  K'^';y  .,u^  s,.,  ,,|  |,„v,..,  I,„i,  t,,  nuk.. 
Ill'-  prol,l,.,n  iUm,-.  Ir.  i,s  lakr  .,  s,.|  of  i,,,,  ,-s  ;,.lin>.  at 
•■'.  I'"""-  '■'^-  "  '-  '!"■  Slati.ai  ilia-rani  ol  thi.  ".n 
'  '!""-'■  •'">  "li'i'il  l"'i'il  \  as  in  l-io.  ,,,,,  |.-,.,„„  ,,,,^ 
P"iin  draw  a  linr  A  I!  to  rrpr.'s.-nl  atturatelv  tllr  li.i,  .•  I' 
'"  '  '^-  "■  '■"*■"  'I"  P"i"t  1!,  Ihi-  iinr  lu'  is  ,|,aUM  to 
ivpiVM-nl     .hi.    Ion,,   g    (l-i^.    ni.      In    th-    sainr     xsav     thr 

liiii-.    CI).    1)1-;.    .,,,,1    l-'j.-    .,,-,.  ,!raun    !o   :■;:.•.,_. ,,^,    ,!„.    r,,.- 

I^'    .'  •    •""'    ^'^  •    i>-I"'  'iv.-K.      ir   nou.   il'„.    initial    point  '  \ 
'"■    '"""■''    ""   ""•    '"'^'1    i'"ii"    I',    tli'-i'     \l-    n-p,Ts,.nls    fiilK 


I  J 


\rri  III!    ^  I  \  I  K  ^. 


111'     K. -nil,, MI    ..I    ill,    I, ,1-1 1-    I',   (J,  S,    I.   .111,1    \\  .      The 
prmif  (il  this  slalLiiKiit  is  cxpiTimcntul. 

Hi,-  ,i.i  111.11  \  1,1  ill,-  I  i-|ii  i-x,ni.ii  j,iii  III  il,,.  I,  villi. mt 
ill  'In-.  1,,-i  ,li.,i;i  ,11,1  (lip, ■ml-.  ciiiinK  npmi  lln-  ..in-  \\iili 
"lii'l'  '!"■  I,  l.iliM-  <lii,,  li,,n-  .mil  m.,L;niliiil,'^  nl  the 
'""'■^  ■II'-  I'I'ii-'  nif'l.  Il  ihc  ilii,',  ii,„is  ,,|  III,-  I,,,-,,.. 
t'l.i'iM-  I'l  "III-  .iiiiilliiT  .III-  I.  |ii  i-vi-nird  .11  I  iir;ilfl\  in  llu- 
"li'ii'il  ili,u'i-,i!ii,  llir  viinpl'--l  \\;i\  1,1  , '.n^lni,  Iiiil;  the 
pnlv-iin  i-  l.,cl:,n,.  ihc  ,  ,,,np,,~inL;  liiir-  p,ir.illcl  t,),,,rn- 
vpi,ii(lm^    line.    III    ill,,    si. Ill,  ;il    ili.n^i.in,. 

Ill''  "iil\  rc-li  il  linn  th.it  i^  pl.i,  rd  np,,n  llii'  cm- 
Miiii  Ml, I)  1,1  ilii-  p,,l;^,,n  is  ih,,i  the  forces  must  he  taken 
in  siith  order  that  the  sense  marks  in  the  poi\>«on  point 
tontiniUMisly  from  the  initial  to  the  final  point.  Ili, 
■■'■nsr  ni.iik  ,,|  ih,.  ii-siili.inl  is  :il\\.,\s  ||,,m  tlii'  iniliiil  to 
'11''    I'li'il    I'l'inl.    .iml    i^.    .IS    il     \\,T,-,    ,1,11111,1-    I,.    Ill,-    ntlu-I- 

sfllsi-      lll.llks. 


lijj. 


I'll;  -  --liDWs  .in  :iipiiip,!-  \\.i\  III  I  1111,11111  lin^  llu- 
(li.i-i.im.  h  will  !„■  nil;,,  ^'(1  ih.ii  ih,,  s,-nsc  ni.ii-|<s  ,li> 
ii'i'  p"inl  , '>iilinu'r,|sl\  .niMinil  llir  ili.ior.mi  |n,ni  (he 
ii'ili.il  In  Ihr  liii.il  pnlni.  I  hr  |-csiilt:int  ni.iv,  Ihiwcmt. 
'"'  i'>i'i'<i  li>  .1  (lilli-|-,-nl  :ii-i.mi:rnirnl  ,il  the  irpi  fsrnt  .|. 
li'Mis  ih.in  ill. It  shiiuii  in  I- it;.  n,i.  j-ii^.  .S  siu.us  ;,  ,iii. 
il n  MI  ili.i-i.im  piiipril\  ,  I'lisii  n,  irii  with  s,.ns,-  m.irkv 
piiiniin-  , 'inliniii,iisl\  ii,,m  i!i,.  iniii.il  i,,  |in.,i  p,,!,,!.  j  he 
M'suh.ml    .IS   loiiiul   ill  ihis  l.isi   ,  .IS,,  will   |,,,\,.  ,.s;i,tU   ih,, 

s.,nic     in.,  ^  nil  I  III,-,     liir;'-  t  !,  :n     :;!'.;!     -.i-t;s4-       ; .,     t!-.  ;t      i     :,;■-.'.     ;.. 
MU-    n.l. 


'  .1 
'"    "'>■    '•'-■    "l'--'<-    ll.r    l,,l.  rs    ,1,.   not    .„.     ,,t    ,,    p,,i„, 

''"'^'"  '"  ^'"''  ""!'■'  '1'^"  ll"-  M-lis.-  i.KirUs  ,,„  ,|„.h- 
'.'■'"'-'■"'■"""'-  I'"""  '"nli„,HMi-.K  l,.„„  il„.  i„iii,,l  I.,  ,h,. 
Im.il  point   ot    ill,-  (li^ii^r.im. 

!)i  li^r.inis  Ml.  1,  .,,  l-l.,  ,,.,  :nu\  l-i^.  s  u||l  |„. 
"■.''■'""■''  '"  i"  '""■'■■■  •'-  Vector  I'ohg.ms  ,„■  Vector 
Hia^rams.   :nul   nui-i   „oi   l„.  ,oni„M-,l  uith   thr   St,,ti.  ,1 

'/'•'-'■""■  II"'  'li-tlnrll,,n  lirx  n,  thr  l.„t  tli.,t  llu- 
St.iIicMl  l)i:,u,;,„,  ^iv.s  .,11  inloirn.ition  r.-.,,-,|ini.  the 
■""'■'I  '•<•l:ll^r  pos|,|,,n.  ,,l  tl,.-  I,,nrs  ;,.  tlirN  li,-  n,  sp.-,,-,. 
•IS  uril  .IS  thr  pioprrli...  Ml  ,!„■  Ion,..;  ul,,-,,..,.,  opK  tl,L- 
nKii;'iiHi,l,s,  ,!„,•,  tions.  .,,1,1  s,.ns,s  ol  th,-  lo,,,..  n,-,:.|  he 
kiiouri   1,)  ro,iMi  II,  t    111,'   \  ,.,  i,„-   |>,,Kj^,,n. 


I  ig.  S. 


For 


•',"''■'  "1^  ''"■"■-  ■"•'"«  .It  ;i  point,  th,-  r,-,,lt:int 
must  a,  t  thrntiyh  this  point  in  or<l,-r  to  pn„lur,.  th.-  s.nne 
ell<Tt.  .\  s„,  stn.c  th,.  t-f,„ilihri,-,nt  .-irt.  in  tho  s:mu- 
.iirm.on  h„t  in  th,-  opposit,-  s.-ns,-  „,  ,h,.  ...M.It.mt  the 
er|u,hhr,,-.nt  ot  ,-,  set  of  to.res  .-irtin^^  at  a  point  m„st'...|so 
■■"•  'hrouKh  the  point.  This  «ives  :.  method  of  ioe,-,tinu 
'IK'  resultant  and  equilihriant  of  a  set  of  for,  es  .-..tini.  -it 
..  P'H-.t,  hut  for  th.-  ...neral  .-as,-,  uh.-re  th.-  for,  es  .io 
""'.;.';".^"    '■'    I'"'"'-    'I'-'     l--"i""    "I     tlu-    n-snlt.int     .md 

"i;;"'"'''"^'   -  "'"    '"I"'!'    of   surh   .-.n  eas.    .„l,„ion     as 

"ill  he    seen    iat,-r. 

First  Graphical  Condition  of   Hquilihrium. 

,''  ''•"■  '"'-'^  •''"•"'^  '!'■"   ■'  -■'  "I   for,.-,  in  .-quijihriutn 
'MM    h.i\,-   no  n-siiltant.     'I  h.-r,-for,.     ;i    ,i .,..!  ,.    >, 

•'-•   '"-fu,  t,-d     for    su.  1,    a    sot    ot     tones,    ,h.-'   dist-mee 
l'<tu.-,-n   th«>  initial  and   final  points,  Nvhi.h  r.pr.-s.nts   the 
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H"~i;lt.inl ,  inii^l  \>r  ri|ii.il  In  /cro;  i.e..  llir  iiiili.il  .iiid 
liiLii  piiiiil  s  will  .  iiiiii  Jdc,  i.r,  in  i  ill  hi  w  cmI-,  llir  jinK  ^^i  in 
'  li'^i  -  I  inni  ihi-,  ill.  I-,,  the  Jir^t  )fru|ihical  lonJition  ui 
L'qiiilihriiiiii   is   that   llic   xcLtor  p<il\)?(iii   iiui>t  close. 

CoiiiponLiits. 

Il  ii.i^  111  in  |iiiiiilr(l  Mill  ih.il  .1  -rl  111  liijii'^  ni.i\  111- 
icpl.iiiii  li\  .1  >iri;^li-  Int.  I',  (  iiin  c-i --<'l\  ,  .1  liiKc  ni.i\  br 
H|>l.iiril  li\  .1  -Ml  III  U\  1 1  III  iniiii'  luiic~.  I  111-  ImIii-s 
1  iiinpi  iviii';  -.lull  .1  sii  .III-  kiiiiun  ,i~  Ciinipoilcnt>  <  il  ll,f 
Irpi.M*!!  liHir,  .111(1,  ^illi  r  lllr  Inni-  I-  I  III  r  I  i  h.  i  n  i^r.  ll  lie- 
^wlli  ,in\  -il  111  il-.  1  1  iinpi  iiiciii  ^,  ii  liill,i\\~  ih.ii  a  force 
is  the  resultant  dI  a  set  iil  its  ciimpoiients.  I  lii~  m;iv 
lir   nil  111-  1  li.ii  l\    ~ri  11    t  n  mi   I'  il;     '  i- 


A 


^^ 


I  ig.  -1. 


I  i^.  10. 


'.'■I  \l-  ii-pM--i-nl  ,tn\  liinr.  \  |-;  is  ilu-  r(-siilt;iiil  of 
\H.  I!(  ,  (I).  .111.1  |)i:  ;  1.,-.,  \|-:  ni;i\  i.-pl.i,  ,-  \U.  I!C. 
(  l>.  .111(1  l)i:.  I  ..n\.-i  m1\,  Ilu-  -.1  \1>,  l!(  ,  (1),  ;m,| 
I'l  iiM\  ii-p!.n  r  \l'!;  i.i-.,  llii-\  ,-iri-  .i  s..|  ..|  .  .iiiip.ini-nl  s. 
\l-.  till'  .uiuiii.il  l.ini-,  i--  ihi-n  liir  n-siill.iiit  nl  ,-in\  i  il 
lis    1  .inipiincnl     -.t-l-.. 

1-1. Mil  lliis  hisi  st.iiijnirnl  il  is  s,-cii  ili.ii,  if  from  tin- 
iiiiliil  p.iini  111  ill.-  i-.-pi-i-s.-ni.iii..n  nl  .i  Inn,-  .i  nninln-i 
"'  liii.-s  111-  (liiiwn  I  iinlinii.iiisK  till  ilu-  lin.il  jininl  .>l  ilu- 
"liu'ni.il  I  .-pn-s,-nl,iliiin  is  i-.-.u  lu-d,  tli.-s,-  lines  will 
ii-prcsinl  ,1  sit  111  I  iinipiini-nls.  |-"i^.  i,,  sjuiws  .i  niniilu-r 
.il  -i-ts  .il  1  nnipuiK-nls  t,,  till-  liuii-  \i;.  Il  is  i-,-|sil\  s,-,-!! 
'Ii.i'    .in    iiilinili-    niinilH-r  ul    sui  h    s,-ts    m;i\    In-    loiind. 

To  am  forte  there  nia\  he  found  an  inhnite  nuniher 
of  sets  of  components. 


Wesohed   I'arts. 

In   in:in\    nl    tin-  pinliU-ms  ,if  Si.iiii  s.   it    is  i-oiu fnicnt 

; ■-    ■•  i ■■    ■■■-      ■■■    -■■=    ■-■    ■  -:np!'nt-ni-., 

ind    in    nrdir    ii>    i^ivr    d.  linili-iu-ss    to    tin-    pii.l>!i-in.    it     is 


"-"■''    '"    "^'■",     tl„.    ,„, :;,,,, , I    l,,r,,.    l,^     ,„ ,,,,,,,,,.,,1- 

"'"'-'•  'I'"'  """-  ■'"■  in.  IhumI  .,1  ri-ht  .,,1- Ir.  '  I. ,  ,„  , 
,'""";'■'■■  ^"'''  ■'  P-'i'  "I  -.n,,.,.„.ni.  .„.■  k.Hmn  .,. 
IfSoUfd  I'arts.  .,,,,1  .i,„  ■■  .,  ,,,,„  ,,i  ,,-m.1-.,.,|  ,,„,.  ,„„., 
iilw.n.   .-,.  !    [.rrprn.h.  iil.,,i\    i,,   ,„„■   .,m,,i|„  ,,   ih,-  ,li,..,  ii,„, 


lig     II. 


F-ifi.    1:. 


,   "    '■'■"^""'"^    '■'■.-"'^'•''    I'^"'-      ll"-    np..,-.„i,.n    ,,|    ,m,li„^ 
"If   v.ihic  ol    a  ii.iir  ,,l    rc-olvc;!   ;;.,:•!.   ■.::    ;-.-.•.     ..: !:..- 

'i""^    thai    ;i-f    iH-rp,.n,ii,ul.M    !..',„„•    ;.noi  h,-;^' is"kmuvn 
..-   resolving   th,.  .,rii;in,-,|    lonv    i„    ,|„,.,,  din-,  ,i,.n.. 


I<S 


\rri  III)    >  I  \  I  !■  -. 


I.\.iiii|ili-  : 

N  Ixi'i-  i>l  V  p'Mind--  .III-  Imi  i/i  itii.ilU  |,>  ili,.  M^lit. 
I  i'hI    ihi-    ni,iL;iiiiii(li'   III    .1    [liiii    III    I  (■■-I  il\  cd    [i.ni-,    (nn-    of 

\\  llii  li    I,    ilH  lilii  i|    III    I  111-    lliil  i/i>lll,il    .It     ihllU     (lci;ii  i-s. 

I  iilil  till  -liiilcnl  li.i-  1)11  mill-  l.iinili.n  \\'illi  llic 
ii[)CI  .ilimi  111  Ir-nUilll^  liiTir-.,  Il  is  ,i(l\  is.ililf  III  ili,ix\  .1 
niiit;li  l;i  .ipliii  .il  i  i|im  -ml.il  imi  nl  tin-  Imir  .iinl  the 
rfi|iiiii-(l  rfsiilMii  ]).iil-,  .Hill  iliiii,  Ir.iiii  llic  il.il.i.  Iiik! 
Ii\     1 1  ii;)  irii  iinrl  I  il  .il    iiii-.iiiv    ihc    i  i-c|iiirii|    \.iliics. 

I.ii  \l>  ill;,;,  II'  I  r|ii  1-.1I1I  i!ii  i^uiii  liiiii-  \(  ,ini| 
(li  iwilrnlK  irjiMsinl  llii-  rfi|iiirr(l  iisiiKrd  |).iMs,  jiir 
\("  in.ilsrs  ;iii  .iiil;Ii-  i  iI  ;i'^  \uiIi  llir  In  )i  i/i  ml.il.  .iiicl  (H 
is    pii  iii'iidii  nl.ir    In     \(   .      I  hen 

\(  \i;    .  IIS     ;i,  ;.i    .  jz    >   ;. 


t    li  \l!    sill     ;,,  -,  I    .      I  .-, 

v\  liii  II     i^ivi-s     llic     m.i:;iiil  ndrs    ul       iIh-     irsnUrd      [i.irt-    in 
t<-rins   1 1|    I  111-    1 11  li;  iii.il    II  II 1  1-. 

llliTc  ,111'  llniT  iillli-l  iDiiril  siilnliiiiis  Id  iIii-  prn- 
Mitn    \\  liii  il    .lie    sin  i\\  II    in     !■  li; .     I  j. 

\(  ,  (  11  :  \C'  ,  (M  ;  \(  .  i  n  ;ii<-  iisiihrd  jLiils 
^Uiiih    till    till'   i<'(|iiiriinriils   i  >|    ihr   pi  i  ihlmi. 


Kexihcd    I'arts    I'lrptiiditular  ami   Parallel   to   a   (iiNen 

1  (ircc. 

\(  .  M".  .  \(  ',  (  U,  ,.nd  \(  ,  CM  ;11-.  i;,i  ivpio- 
^inl  Mis  lit  c-iiImmI  |i,'  Is  III  M',,  The  din  rlioii.s  of 
\  /  ■      \(   '     I    M  ■■■ :...!..., :....:,! „ 

■  '  '  '  ■  ■  •  •     -j  -  ■        ■  -        ■  ■•      r  ■  •    ■         tt:  _  ;  .•    , 

"'  I.    i!  <•  ij'iii.':     ol     VK       T'le  ;l:re(  lior-   ni    <_"l'.    (  'H, 


'7 

""'  '     '•■  ""  'I"    ■■III.  1   I,  ,,..1      ■ 

l"M"n.|i,  ,r,.„  ',,,     \|.        ,,       •   ■'   '    .";■'"'  ""  h    ""■'<■   r„-.„lv 
•■•      •  ^"'      ^'        '^    '"•""     H.r    X,,!,,.-   ..'f 


\H    111. II,     \( 


•    ■""I    <      I!     I.    .  I,,M 


'■    ^''''i'     -''•I.'   Ill,, I. 


'   ''      *  "ii>''iii<  iiiK  .    ,1     \|;  |„,   ,,.,1,1, 

"«l'nl    uiil,    I    ,„.,,„.,,  ..      .  '!"'   '"   'III'.  tiMii-   ,.„„. 

,       ,  1  '  '  I"  lull'   111, II      !,  ,     ,1  .,,,,,  .         . 

"'  ;i"'—i-'i  ,..„N  .,„,,,,, ,„.,,:,,;'■  '"•";'"""j'- 


In    , 


ii_;ii,.  ,  ■  II 


iinlfs>  ,,i||,. 


|M. ,.,!,. II,.,      ii       j. 


'i~ll  .111., I  ^ 


i'''"~  i"  .i,.'."ir.n:!:;!;;l'  ";•,"""":  ■;"•""•■' m,iw.i 

••'"■■•  -'..I,  „„...,„ ",  :,,:.;;"•' ;" -- 

' i-ii  ,i.„.  r.\  ,   ,;'"'  "":  •'^'  ■""'  "-  -I.I. ..I 

"  —  .    -    VMll    i.,     .,.„„  ;■'■    '",    '•;"-'"■■■.       InMliM. 

^     -     .1-1,1      \    \     ,,,       ,      .,.,         ,      ^■"-""■1"        Mill,,,,,,,,,,,      ,,,         ,1,^, 

'::::■;;„,:::'  - ■■-■■■!  v:':;::;t:  :::: 'I: 

K  c.,„>ij„,.,  ,.„-i,i,'.'  "*  "    '"""I    "l'".".l    >l.all 

^l.'.^niii.ik>  ■,,  „,,.   V    ,,„  .   ,      , 

'"""- '■■lriXZTi\;z  "'■■'' 

''■''■'"""''-■"■..Mi..";;;::::;^:\;:: ;;,';',:? ■■;■■ 

iH.ii/..nt.il    1„,    ,|„.       ,„,,|.    „  '    ""■  '"'■"■   '"  'III' 

■'—  x-i-1  v,.t.,„.:',;:;::""' """  ^'  "^'■'"' 

^''         *    "  \l'    ^iii    -         P    .in    a. 

"       I'     -Ml       I..      III,.      I      1, 

.invl..    ,,i    i.vlln    .  ■/"    .■<-,'n--iil.-.|    l,v     \  |r.    ..,„,|    „„. 

I,    ^  ■    '■.<lin.Mi,.,i    sn!l    nni.iin    c,    \,,    |.,    ,„.,,      .  ,  " 

"-•"■'^'"In.l,.   i.   Mill   .i.,.„   ,„    ,.  ,    ,„'     '    .'"^.•'".^'■-    '"" 

''    '^    -'■'■"■    lll'll.    Ill.it    111,     ,n:,-.„;,.,.,..   ...    .,        ..       .. 

'  .     I'  I'-. p. -.In,.    ,)|     ]•         ;  .  .  ...1     ■>    ..,    ,11, \ 

^  i"t    lortt   and    the    co.sine    of   the 


m 


iS 


iinfjic  ol  iiHlJnaliiiii  to  the  Imri/Kiital.  II  >  i  .-nit  u!" 
,,i  ill,  \  .,1  ,,ir..  !..i..  i~  ./i\.ii  '.\  ill.'  pnuliiit  of  the 
Mi.i)*iiitiiilL  i>i  the  lorcc  aiul  the  mik  ol  Iht  an^lc  ol 
iiicliii.iliiiii   to   the   tiori/oiital. 


lilt   X   and   \    ol   llori/oiital  ami    Vcrtltal    Idrto. 


ii  r  ii.-  .1  I1..1  i/..iii,ii  I. .1 . . ,  til. 11 

\r      I'  ,  ,,.  !■  ,.,-   .. 

\  I  ■    r  - 1 1 1  '    I '  -  i  I .  <  1 

ll     i'     l.r     .1     \  n  li.   ,ll     I.. I.  c,     llicll     -' 

\r     r  .  ...   '     I'  ...-  .,. 

\  I'       r    -in     '       I'    -in    i|. 


'  i<>   .    .mil 


I' 


lliii  i-  The  hori/onta!  rooKtil  part  i»f  u  liori/ontal 
force  and  the  \crtical  roohcd  part  of  a  vertical  force 
are   both   ei|iial   to  the   force   itself. 

The  vertical  resolved  part  of  a  horizontal  force 
and  the  horizontal  resolved  part  of  a  vertical  force  are 
hoth  equal  to  zero. 


1 
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2C 
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21 


MTI   II   h      -I 


(■ii\rri-K  i\". 

MOMFNTS     ANAI.VTICM,     CONDITIONS     OI 

liyriMHRKM    cori'i.iis, 

It  .1  lii.iK  he  jiiniu'il  at  -oMii-  ..nr  |i.iinl  and  ailed 
,,ii  li\  an\  luiic  i\i>\  pa^^iiiL^  lliniiii^ii  ihi-  p"iiil,  tlu-ir  v.ill 
l)c  prudurcd  a  lolalinii,  nr  a  tcndrii.  \  t(i  rnlalc.  II  a 
new  |iiiiiil  liu  I  lio^cii,  nr  ii  a  new  Iwpc  hi-  introdu'cd, 
llli^     li-lldi-ni  \     Id     rnlalc    will     also    1  llalicf. 

Il  iiia\  lie  sli(>\Mi  liial  tllf  lurninu  i-lli'it  xarii'^  as 
till'  |iic,(lu(t  (if  |ln-  niai^nilildr  <il  llu'  loirc  and  tlir  ptT- 
prlidii  iilai  di-lanci'  ol  llic  Inrc  c  iVnni  llir  pniiit.  In  llii^ 
pmdiiit    i>   i,d\i'n   liic    iiamc   ni    llu-    .Moment   nl    tlif    Inrrc. 


rig.  i,i. 


I  )(lMiii  inn  : 

Tlif  moinent  <>i  a  torcc  about  a  given  point  is  the 
product  oi  tlu-  magnitude  of  tiie  forte  and  the  per* 
pcndieular  di«tance  of  the  point  from  the  line  of  action 
of  the  forte 

Siiii  r   il    i--   nlirn    iiiii^n.hv    ti>  lind   tlir   ali^rlirair  sum 

111     till-    lllnliunl--    I'l     ,1    --rl    n|     |i>iic^    .lllnlll     ^nllR'    nllf    point, 

,1    (opvi-nlinii    ,|.-   lo   till'    pn^itivi'     and     iu-L;,ili\i'     si^n    of 

molllfll-^      ii.ls      ^^^     in-     .lL,Mrii      Itpnli.  Ill      .lii      lilc      ioiinwltlt; 

|)ioliIrni-,     fortes    >\hith    produte    or    tend    to    produce 


M'I'I   II   I)       ■>  I   \  I  1(    -.  j^ 

nilalioii  (li  the  body  acted  upon  about  the  point  in 
ijucstion  in  (he  >cnst  ol  the  motion  ot  the  hands  ot  a 
tlotk  have   positive  moments. 

Il  nLi\  Ik-  --.liil  ]],■!,■  i|i,ii  ill,-  ,,ih,r  ^i  n-..-  i>l  Kil.ilinn 
i-     \rr\     mIIi-m     ii~i  iI     .1-,     the    pi  .--il  i  \  ,■.      ||     vrilK       <\,n-^     i  h  it 

ni.iiiir  will.  Il  I  MiiN  rill  il  III  i-  ij^iil  as  lonj^  as  one  con- 
\ention   is  adiiered  to  throu>«hout   the   same   problem. 

\-     ii'    illii-li  .ili.iii,    111     r    .iiiil    <_)    ilir.     1-1    rci)r.--.rnt 

1\'"     I -      M   linr     I'll     .1     1:m(|\,     .111,1    1,-1       \     II,-     ,ili\     [inltil     in 

'11''  l"iil\.  .1  .mil  II  lii-iiii;  ill,-  p(-r|),-ii(lii  iil.ir  ijixt.iiii  ,-s  ,,( 
I'    .iii'l    'J.    I  ,--jii  I  1 1  \  i-K  ,    hiiiii    ill,-    |iiiiiii      \, 

liii.iuiiiiiiu  iIh-  Il  mI\  Ii.  Il,-  Ilinili-ll  .11  \.  lii,-  |,,r,-,-  i' 
^\|"ilii  '  .in-i-  III  1,11(1  ii,  i.iii^i-  .1  i,il.iliMii  (il  ih,-  iiiiih  in 
ill'-  iiiiiiitii  ilmkHi-.,-  ^,-ii.,-  ,,|  niiilinii.  Ill,-  ni(Mi!i-nl  nf 
''  •iliiiiil  \  iv.  ilii-i  rliii,-,  n(-i^.iii\.-,  .iihI  in.i\  Ih-  i,iiiii-,-lv 
w  I  i  I '  I  1 1 

Mr  I".;,. 


'  ii'l'-i  llii  ^.iiri  I  I  iiidil  imis.  (J  wmiM  ,,ii;^|.  , ,,  \,u>\ 
'-'  '  -iii-i-  .1  inl.iliiin  III  ih,-  liii.lv  in  llu-  -..mu-  s,n^,'  .is  tin- 
"i"'i"ii  "I  ill'-  I'.hkN  III  ,1  .  i.ii  k.  (J,  in  .  .  iii-,-i;iii-ni  ,-,  i-, 
■-.li''    111    li.i\i-    :i    pii^ilivi-    iniiMi,-nI,    --i  i    lli.il 


Ml 


( ) 


-   K 


n    X 


I  ifj.    Mi. 
Analytical    Determination  of   the   Resultant. 
To   show    that   -X      Xi,    and   ^>      Vk. 

'•'I     \1'<    l>l:    'l-ii.;,     p.     Il,-    Ih,-    \  ,-,  1,1,    |',,!\o,,n    1,1    a 
M-t   III    Inn, -s,   ih,-   i,-.iili,,nl    ,i|    vvlii.li     il    i.   r,-,|iiiM-il    l-i   liiul 
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M'i'i  rill     ^  I  \  I  II 


,„ -';  ^  •''•;"  ^^  p.-.n,  ,i„.  i„.,i.„„,.,i 

'"':'::'', '^'  "•  ■. -'''-  i=^'.  i-i.. -.1  ki'  „:„„„;, 

'"      \\'    nilii-,.,  1,,,^     (  ,,     ,,,„!     1,11 

11    -ill''    livi'l'.. 


\I. 


.111.1      Is., 


Ill-     hill  I/,  ,|ii , 


"'I     ^'ili.    il     ;i.„iK,.,|     p  ,,,,     , 


-'  ||''-'I    l'\    Ihr    liiMiiM,  1,,^    IJn,..: 


"I      IrjHu- 


-\i:'        li\|       |.|, 
\'  Il       I.I)      I  ill. 
Ni'i       Ki       il\. 


'1  U!  I  H      ( ,\|, 

N  1;.  \|( 
^•■.  l.(  . 

^  111         KI)         I 


;r;:'':"'~''\'\""'""--^' '"-•'"  --■"  .1,,.  ...,-,ii.„i 

l'"-"M  III    ji.ii  I  V    In     .L\ 

-.\         .N  Ml        \lli  \,    I,        \,,| 

\l'      M.      I. II      ||\ 
W. 

.11,. '::■; ;'',  .v  xl;:"' '■'' ' ' •■•'■'  ■"  ""■  ■■• 

-V       ^^l;      ^  11,        \  ,  I,      V|,|- 

<l\l    \l(      I.,      II 
••I     \i:. 


I\i-il       n.iil     III 


I  111-    rc- 


"'"     \  I        ^   M       \irtii  ,il 
■iiill.int  :    i  ,..,    :i\'      Vi;. 

,!'      "';■     i"-li"-";"n     1,1      ,l„.     li,„.     ,„      ,„,;,„,     ,,f     ,,,,, 


Incn- 


\i:       i\ 


l;m 


•""1  1^     \i:     V  w      M-:      ,  i\     sy 


To    <li((\v  thai    -M      .Ml.. 


;"■"■'""•""■•  '"  ""■■'-,-  I,.  ,i,i.~, ,.,„„-  p,,K„; 

"  -li'i.i'ii    R    1,1    |>    .,i„|    ,)       1,,;^    ,. ,, ',,,     - 

""■  ""'—"-n  ,1,  ,i,i,  li',,.. ,,  ,„,;,,„ ,,,-,.  ^,;;,-,, 


M'I'I   III)       -Mil,.,. 
'    li""~'-    ■i'i\     ix.ini      \    ;.l„,iil    w  hi,  I,    :,, 


■II. !■      llMlll'.cnl- 


fllK-    fit    .1,   11, „,    nl     li„.    IV.iill.,,,. 
'•    •I'i'l    <    .     Ir-llr.   li\,l\.        I   1, 


••   inl'T-r,  lin^    I'  .,,,,1   (J     ,1 

,       ,.  p'll'.nili,  iil.ir  <iiM,in,  ,-,  ,T|     \ 

'■""I"    till-    lllli-    ..I    ,irli.,|,    ,,|     I'      (  ) 


I"-   ■111'  '>.   .1.   .i'(l 


l>l'l  ,IM^ 

'"I'l.iiii  cK    I, 
'ii'i    K,    ih, 


""■      li'"-     l!i'.     I)(   ,    ,.n,l     l!( 


'111-    .lll.illir 


r,.  ii,..  ,i;..,. 


•iif     ^llil.ilrd 


'■'*'       "'■i\    !"■    i.ik.ti     .,.    :,    ,,, 


<  i.ir 


J') 


M'I'I   II   I  J       -  I   \  I  II 


l\  -"11     "I       lllr    l.il'  .    •     I',     (  ),       illil       ll:i   i|-      lr-.l|l|,inl      Ix, 


lll.ll 


r.l  );   (  )         1)1        K         IK 


I  .ikin^    iiHimi  lit  ~   :ili.  piil     \     - 

Mr  I'J.  I'.D.l.  -•    ^      \r.!). 

M.J  (J...  DC...  J    A     \|)(  . 

Mi;  K..  IU   .(■  .  J    ^    111  )C. 

I)iniilin:^  tin  .ilL^'tir.iii  ^iim  ..I  the  iii"iiirnt-  1 1|  lliu 
!';,  ,  ~    1'   ^mil  ._>    li\    -M 

i.M         Mr        M.J, 

J  •'    \l!l)        J    :■    \|)(  , 

J  -'-    r.|)(  . 

r.ul         J   ^    l;i)<  Mi;. 

■lilrrrlMlr,         ^M  Mi;. 

Ili.it  i-.  till'  .ili^rlii  .lii  ~iim  III  the  iiiOMii-nt^  ol  twci 
Ifii'ii'v  .ill. ml  .in\  p.iiiil  i^  r'|ii.  i  In  lllr  iiiiinicnl  ol  their 
rr^iilt.mt    :ili..nt    llii-   --iinir    pi.iiil. 


lll.ll  ill.-  |ir."il  ii\  ihc  l.r-l  ;ii  i)|)ii-il  ii  111  will  .ipjih  to 
:i  r,!-..  whci-r  tlir  -il  i  il  linvr^  i^  iiiorf  llrin  t  \\  1 1  in 
iiiinilirr  m,i\  lir  -rcn  ii\  .  i  ui-iilcriir,;  :\  --rl  .  i!  Infii-v  ^uili 
.1-  I',  <_),  S,  .iiiil  I  1  i|ii  I  -iiiliil  in  \-\'^.  1  s.  i'  .mil  ()  ni:i\ 
iir  ,>-j)l.H  cl  1)\  ihcii  ir^nli.int  Ki.  --i ,  tli.ii  Rl.  .s.  .mil  T 
.'ire  Cfiliix  .ill  111  I.I  ihi  niii^iii.ii  --il  nl  tnni--.,  Ki  ,mil  S 
ni:i\  he  icpLn  id  li\  tlnir  H'-iiIi  .ml  Kj,  Iciiviiii^  Rj  ;mcl  I 
.1^  r((lli\  .ilrllt  I.I  lllr  iilisjin.il  Inlii  Imir-:  lll.it  i~,  .m\ 
milllliiT  I.I  Inn  c^  .  ii;ll[>i-i-,ini;  u-rl  lll.iv  Iir  lilLillv  Ird  li,  ■, -il 
I"    .11!    r.|UI\  .ill-IU     p.iir    :i!     lull  r-    ll\     ^in   h    ;i     .,\  vl.-m    nl    I  nlll- 

Kiiiin^    .mil   --iili^i  il  riiii-    i  r~i  ill  ,mi .-,    .md    in    ihr    lin.d    |).iir 


M'ri  III)    V  I  \  1 1, 


-7 


:"    '"'^'"1    '"■':•     '"•    ■i|'l'l'''ii    111.-    pMM-din-    prr,*,!.      There- 
tore,   ^M       .Mi;    |„r  any   set  i>f   fortes. 

'"  '■'-■  ''•  "'"■  P"''!'  \  inii.:lil  h;,M-  l,r,-n  l,,;„.n  in 
-'■'."■''  "''"I  |>"-ili.,M^  M  l.ili\r  I,,  I',  ()_  .,,,,1  I.;  I,  ,,,^, 
i'"""  '"■  '■''^'■"  i"  'li'-  lin.-  ,,l  .1,  |i,,n  ,,!  .^ih,,-  |'  ,„  o  ,|„. 
;"""""'  "I  'ill"-'  1'  ">  'J.  >.-p.-.  liN.lv,  uuul.l  1.,'/,.,,, 
"."'"•  I"""l  ''-■  '•''^•"  In  ilir  lin.'  ,,|  ,„  ii,,n  ,,|  K,  ii  j, 
'■'"''■'"  '•'•"  ■'  '!'■"  '"n-lrii.  liun  niiiM  1m-  ,1,.\  i.,.,|,  |,,  ,|,;, 
'■'-''■  '''■'"  ll""lii^l'  111.'  pnihl  ;,  lin.-  p.,r.,llrl  I,,  ,.i,|„.r  l|„- 
'"'■"■  '■  '"■  '-*•  I"'"'"'  i"^  i'  '"  inl.-i.r,  I  Ihr  Ij,,,.  ,,,  .„  ,j,,„ 
"I  ''''■  '■-■„, ,„ni„o  t. „■,.-.  Ilu-  !,i,,P,ul.-  ^..  l,H.nr,|  ,nw\  he 
I,ik.-n  ,is  ;,  ^,•.  h„  pnlv^nn  :,.  ImI,,,,-  .■,,,(!  ,1,..  .,,„,..  p',.,,„f 
■  li'p'"*!.   'Ill'   Miciii,  III   ,,|    k    li,  in-    /i-ro. 


''"''■•'i'li;    lii.-M-    ;in,il\li(  .il    re. nil-  ; 


l.in    " 


^\ 


^\  i\ 


l;'""i    'II'-'-.     Ill'-    n,., -nil,,, it-,    ,|ir,-,ii,,n.     .,„-,•      ,„„1 

",:""'"    "'    :'"■    '•-""-""    "I    -'n.^     --I    '.I     I'Hv,..     ,n,,v   in- 
lnM\     (Iclrrnimi-ii. 


Analytical  Conditions  of   liquiiihrium. 

Il    li.i-   prr\iMn-,l\    l)r,-n    sh,,un    lli.H    ,,    s,-!    .,1    tnn  r.  in 
'■'I'"''':''"""  '■"'    ''^'^'-    '"-    i.-Milkn,!.      Frun,    thi.  il    |,,I|,.u. 
"'■'=    '-""•■    'I"-    ^■ili"-    "t    111.-    r,-Mill,,nl    i-    y_ri-n.    ihc    \       ^- 
■"■''    ^'    "'    '•^    '""-'    I''-  '-'I"..!    I"  /.■n>,   ::n,l   .  .>n-'r,|M.Mil  Ix  :- 1 

^\  o. 
^\'  o. 
^.M       o. 

-'"■  '^''    ■I'l^il.Mi'Ml   ..uuliii.m.   Ml    ,-,|nilih,in,n. 

Couples. 

Definition:  A  couple  is  a  pair  of  equal  forces  N^hicli 
act   in   parallel  directions   with   opposite   senses. 


'  >K-     "I   ii-pi  i--i-nl  - 


'   '  "iipl.-.      I  ill-   l\\  II   |.,n  !•-   ,11  ,■   ,,f 


"'■'-"'""''■   I*,     iii'l  .n-r  .1  .liM.m,  r  „  :,p.,r 

"   ""•   ^"""    \"'^^K"n  !„■  ,|,:,un   twr  iI„m-   Iwn   l,.n,-. 
It    niii-l    nil.,-:,,-;!,,    ih-,.; 

,    '■'■'    "    '"■    ""■    •'1'^!'-    Ili-il    111.-  <lin-,n,,n-    1,1    ilu-    l,„,  I-- 
'ii.i.M-    u  nil    111,-    hnii/iini.il. 


.'S 


\i  i'[  II  ii     ■- 1  \  I  h 


l-\i 


\pl''>i"^     '!"'     .m.'l\  li' .il     .  Liidiiiciw     l.\,     l^■,     .111,1 


^\         I'   ,,.-,    ■         1 
:iN         I'   .in    '        I' 


.III     •  o. 


I.ilviiii^    nil, 111, -nl--   .iImiiiI    ;m\    |i,iini    A    ili.i.mi    >,   |,,,, 
'lit-   ,.l    ll;,'    liiiii-. 

-M  I-    1,1  X'  I"    X  I'.,,. 


Il    \  I'c   !,iL,'ii   in   ,in\    ,.tl!.-,    p-.-iiiiih,   ii    i-,   I,, nil, I   ili.ii 
llir   11. nil    i.  :il\\,i\-.  ill,-   .Jill,',    nnrl   -iiK  ,■    |'  ,mu|   ,,   ,,,•,.  |„,t!, 
■  .II. I. nil. 


i\l  1'., 1 


n.i  ml . 


>>  u  n  I  n  1 .  1 1  \  : 

'•'"'■   •'!   ("Ill, I,-,    ili,-ii,    ill,'    M,!,,r   p,,|_\-,,n    inn. I    .l,i.,' 
^\         . 

-M  I'.    I  (nil. I. nil. 


M'i'i  II  n     ^1  \  1 1,  ~ 


ilirtt   l«rtcs   ill    liiiiiilibriiiiii. 
Th-,f  fortes  in  cqiiililiriinn  must  haxc  lines  „i  atli.m 
"liith  inltrstcJ  at  a  coininon  point. 

"  ''  ""■"■  i'"-ii''.',  i.-i   I',  ().  ,,,1(1  s  ii  .;..    , . .,  i„. 

1"""'   "•  ""■  "■I'l-'M,,,,  ,,|   ,I„.  Ii, .,._,,   .„,i,,„  ,,,    |,  ^,^^1  ,, 

-M        Mr        \|..        \K. 

I'"        <J...       s..,. 
S.;i; 

'•'■■•  ,""^''   ''"'"■•'  '■■""""    '"■    i"   .■•inilil.ri,,,,,.   f,,r   ^M    nui^t 
<-M"..l   /-M.  Im,-   .-,    M-l   ,,t    I,,,,-,..  i„  ..,|„i|il,,i,„„. 

It  isovi.i.nt.  l„.v,..^,.^,   ,1,,,,   ;,   ,  i,,  ,,i.,.„„  ,,  .^  ,„,,,.„„., 
/.T.,     .  ,.,    ,..    ,1„.   Ii,,..  ,„.„-,!,„,   ,„    s    p.......   ,1,,,,      ,,    <, 

''^"  -"  ";-;■'  ^■'-•i--m... ,,i  ,„,.,,, ,  „„.,,„,,.: 

'"""   '''"''•'   '"■   '"  •'liiiiil.iniin,   iin.vi,!,.,!,   ,. ,,  ..•     1|,  ,i 

til.-     (illicT    (■r,ii<lili..ii,,     1\         ,,      ,,,,1     -~\-         ,        ,,  , 

!  unillcd. 

'''    ■"■'■'■    '"■    "lMlli,„l,.,|    I,,.,,.    ,1,.,,    ,1,,,.,.    ,-,,,.  ,.^    ^1^^    ^^^^j 
''•'''•    '"    •'"    ■"     •'    I'"i"l     i"    "'-.l.T    lll,,l     l.\    ,,,„|    v^-    ,„.    ,.         .,, 


-      <t     - 


^ 


Fig.   132. 

'"  /<•'■(>,    Ii  i.,  ,1,,., ■,.!,,   ,1,.,,  s-^,  , 


"■'  "■•'  '  II. li  I  IK-  .liii  i\,.  ( 
Th 


ii.i.\    ti|ii,il    /111)   ),ir    tlir.'f 


'"iilili''ii    miisi    W   fiiltillrd.  ! 


l.c  reader   must   elearly    understand   that   eNerv    set 
I    ce  forces  uh.eh  acts  at  a  point  is  not  in  equilibrium: 


:";''"'""     'linn,  i, ,!,•(!     M     ilio     l„...i 


-iliiiil. 


niiiii-     of    ihj.    p,-|,p,, 


3" 


Mi'i  nil     ~  I  \  I  II  ,. 


3' 


'   II  \l'l  I   K    \ 


«>l  ri  KMINATION    (>|     r.\KN(.\V.\    I  (H<CI  S 
IINSION   AM)   COMI'UISSION     STKISS 
IN    TKl  SS    Ml  MHIKS. 


I'  I'll  -II  '     :i    pi. ink     i,M 


\'  "•        -"    "   I'"   -"    '      ■'     I"'""-      "-1111-     nn     .,,1     .liMlt- 

'""",  ^  ^"'''  '''"  "■  I'"  ■"•'!  .;■■  I.H  ..I  Ih,-  Iui.,1  |,.n..,li 
"'*■'■''•'"-  '"  ''"•  '•"  "Hi  n.Ju.  ,,.,„,,r,..|^  II  r,K, 
'"•"'"';'"  i'l.-.l..n  ,I„.|..M  l,.,n,i,,.i,,|  .1,,.  i,i,„n,^^|,.„ 
'"''■■'     '"■    ""■    '"■'^""n,l,-    ,,|     ,i„.    I,,,-,,      I-    ,.,.,,,.,1    ,„      ,|„. 

',  "■  ■■'"'.'"  '■"'"  '"  I"—  rv,  ■■,|,iiiil.,i,n„.  :,n.l  ul,.„  i. 
""■    '"■li^i'iliid,'    ,,l    il„.   .,|,i,t,,„.ni    ,,,.„  ,,,„,     \  , 

.   *  ""^''l''-     'I"-     '".nn    ,,.    .,    ,i;^i.|      l„„lv.       |1„.      I,,,.,., 
■"""-'"'    ""     '""'^    ■"'■■     II"-  ..iHiln,..,,.    n,„linn,    ,„.„,.. 

;;■""•'">  "I'"''"'  "i"'  •'  n,,„;ni,„.i,-  .,1  \  ,„„„„u,  ,„,;] 

""•   '""   ' -   "'    "K.^ninMl,-,     i,,n    .,n.|    |>    p,,„n,U      „,„.,. 


fOO 


i ^ 


4 --   /O 


30 


lij,'.  :'o. 


^'•'■^i:;'"^     'l""n«.„,l.     a,Hl      ,h,....      ,,„,.,.      ,„„,,.^      ^„.,,      . 
'"""'"'■"""•    """•""■•■.    ^\      ...    M-      .,,    ,,„.l    Ml      „ 

^'■'■'^     ""•^'-    ■•"-'>•!■  .'1    .nn.li,,,,,,.    ,,,    ..,,,Hli,„-i,„n:- 

"      "„   "      "    ^i""-    -'ll     'iH-    lor,,-    a,,     s.ni- 
'  :ilh  . 

-'>'    ^  i<H.    \A     ^•|.   o. 

-^     1(H)  \  |>        „ 

\  I'       I  no 


(l1 


n''^''    :,V""-"^    -' '     ..-     poln.     in     ,!„.    .,|.,„,n..,„ 


"■"""■lit-     IDllsl     |„.     I,,.,, 


'"■     '  "iiM-iilKin    ,is    1,1    p,,viii\ 


I"     Ml     IllIlK 


'-iii\(.'     and     ncw.itive 


I-  M         \li       <>. 


ll  will  l)r  iM.li.      1.1  lll.ll  ih,.  .■.||l,|li,,||  i\  ,,  ;^.|^,, 

il>^nliiicly  ni>  iiilumi.iii..n,  .mil  ,iU>.  licit  ii  I'  h  ,,|  ?„,.,, 
111.-  ..Illy  f|ii;inli!\  r.<|uiiv<l,  tin  .•»|ii;ili..n  i..\l  .,  uonid 
li-.v<    i:i\4n  it;  ih;it   i-..   it   is  nt.t  ;ilw;iys  n«T«-ss;iry  to  um- 

lii  tin.-.-  .■(|ii,pli<.ns  I,,  liiul  .111  iinKii.iwn  f|iiMtilil\'.  \n  i,, 
\'.  In.  h  oiir  -liiiiilil  I..-  iis.-.l  liir  .1  liJM'ii  pr,plili-in  i>r  wlii-tli."- 

'""    '_"■     -ill     'll'.'.-     Il.'\.-     '"    I'.-     1;-.<I,     isprlirn.  ,         .,I,,1M       \v 

•w.r-Kin-  J. nil. Inn-  \\\]\  -Im-  i|„.  -.iii,!rh!  ili,.  .,l,iliu  i,. 
il.'I.Tmiiir  ilii,  .,1  ,„t,  ,  l.v  nivpc.  li.,n.  \,,  nii>l  nk,-  ,  .m 
'"■    ni:i(|i-,    li..\Ms,i,    1)N     II, In-    ,,||    ilii.-i-   ((lu.il  i.  m,. 

''  ■'  ^'  '  "'  l"iii--  .111-  ill  1  t|nililii  iiini.  it  lUif-^  i,..! 
-iiinilv  , ill,, Ml  wli.ii  ]„,i|,|  ,,,,,ni,.|,|,  .11-,.  i.,K,.,i;  i,,,,  j,  j, 
Im--.1  Id  (  liiHi-,1-  ,1  |),,iii|  In  lli,-  lin,  ,  ,|  -i,  |i,,n  ,  ,|  ,,n,-  ,,|  i],,. 
illlUniiwn  f.H-.-fs.  I.. I  1,\  M,  .l,,in-  ihr  n,,,,,:,.,,!  ,,|  ,|,  ,, 
'"" ''  l'.-'"m.-.  r(|U.il  !,,  /,.,,,,  Iliii.  .■limin.ilin-  .m  iin- 
'  """"  '|n;iiilil\  ,111(1  in.ikin-  ii  |„,s,il,|,  i,,  ,,,|v,.  ii,,. 
I"  "''''"I   vv  illi  'in,-  ,  ,,ii.iii,,n   ii    iliir,.  .ii-,-  ,,n!\    i  u  , ,  nnkn,  iv.  n 

I.  'I  I  .■-    ill    I    1,1--!  ii  ,11. 


MtiiliiKiit    Utaiiiidis. 


ll--  -'I  r,  |,i,MnK  I  hu-.  -iip|,..ii,.,l  ,„,  i\,,,  .,h,|t- 
""■"'^:  i.-',uii,-i|  I,,  liiid  III,-  v.iliu-  .if  111,-  .il,iitm,-ni  n-:.,-- 
'i"n-      \|-:    .mil     l){\ 

1  '-I  ll:,-  iMikiiiiW  n  \,i!ii,-.  ,,|  \|-  in,l  i  )(  h,  !>  .,,,,1  (  ), 
11  ~iii  ,  li\  .-Iv  . 

Ill,-  ln|s-  iv  .1,1,(1  lip,,n  l,\  .1  -el  ,,|  <.;||-,i(|,  l,,i,,-v 
"'"'  ''  ■'"■   ill  .-'|iiiiiliii;mi  ;   1  lu-r.-l,  ,r,-,   |,,|-  ihi-  •.,-]    ,,1    tor,,-- 

-X    ■'.  -^     (i,  .111.1  i.M    ,,. 

..!-.(■  iniinii-!!!--  :.:.:::;  ,,^y  p..;p!  ,..  |!.,.  !.,.;,  (jf  ;i,-li^,| 
'I      l-illll-|-     .llllll  Itll-nl      icir    li.ill,      ~.|\  ,      I  )(     . 


M'I'I   II    .1      N  I    \  I  I,    ,, 

!■  -     .) 

I'.    ;..  ,,„     ■ 

I  I 


ion 


/no 


"...,>.  ..„•.„„.■, I,..  .,!,„.„„.,„,  s, „,,„„,  „„ ,,,.  ,„;„|''„„; 

,  I.I...,,     11,.,,    ,1,1^    i.-.,-,,ninj' 


l>    li;i|i\ 


li.n>i(.ii   ;in(l    C<>iii|>rc>si((n. 

;'   "-"'l.'nl    I,,,,,     |.  I,.    ,,,,,,,.,1   „    ,.  ■""' 

'' "    '"  "   "i  •"  I"    in  tiimpression. 


^.'in.l    111,    Im,.    Ill,- 


li 


'^'■1''"-      •'"     ■••'"'1     N--ul..n'-.    i|,,,,l      |,„    ,, 


';"    ■"  '">"     'M.l     i,-,„  II, ,„    ,,,.     ,. 


IllLlMIIl, 


,  ■  I  ,  ,  ■  '!"■''    'ii"i     iip|i<,>-iu'      it    i< 

::;""",'■:•'•";'".".-- • J'..  .■..;„; , 

'"■   '  ^-imiiici       II     iK,,   I, ,11,.,,        ,1     ,     'i 

''■""ii-n-i.i,.. ,n„Mi,..,;,,,-,  ,  ,'       "v  ':'■  '■'^'■' 
' -'1  in  „„.  ,,.„  :,;,.;":.■;,;;;',;■■ -'i'^^''. ":.'"• -.'■■■" 


M'i'i  n  ii 


Ill     IlII^Imm 


■  '1  to  rm  ^ihui- 
"•  '  ^'  i  ii  il  ^o  ;!•>  tti  tfini 
.■•liiilllirlU,    the   h.ir   i<   <.iifl 


iM-     I    \i    I   !l   1|      .III 

'I  In     I),    .iiift   :H 


li....    (      1. 


t.-ii. 


Ill  •! 
III.' 


•«ii   hy   il.     It 

i'.-.      1.    alui     1    . 

.!  I'l      1.1      il.-      ^1  •   . 


'Ill  cliif  lu  <.irc>.- 


Il  .11  .m\  sccriiiii  ..I  .1  li,„h  II  ,.  ,,,iiiii| 
>"■>!  111.  rcMliluil  ,„  ,!„  ,„r..s  ,,u,„j;  ;,|  ,|k  ..cI,„„ 
•'''-  ■'«■""-'  "'^  >^^"""-  tli^  I'o.h  i.  sai.i  t,.  he  HI 
CMm|.r.sM..„.  .,r.  ii  ih,.  rtM.ltani  i.  i.,i„u|  ,„  |„  ..clmo 
•lu.iN    II.. Ill   ila    ^LLlM.ii.   ihc   l)...h    i.   ,11   icnsion 


// 


/     / 


// 


I  ij-.  -'J. 


Ii«.  -(. 


I  Ik    .StrLs>    in    I  rii^v    .Mciiil)cr>. 

I  llr  LWloUliii;  l.M.lil,.n,  in.ii,  ,,|,..  ih,.  ,,,,„  ,.,|,.,.,,  ;„ 
'l.-I.Tininino  >.r..sM-.  in  ihr  ,n.',nl„T.  ,,1  ;,  Ir.,,,,,.!  Mriir- 
IiMT.      Ihc   trii>iN  I'hoM'ii    I..   ilhislLitr   Ihi- 


iniili-\.r,    ih.. 


1^    Isiii  .\',  n   .•i> 


P''"i'  ipl'^    "I       \\lii.  li     i~    ..p;.ll,Ml    ;.,     lui,!;., 


'"■'!'''"■-  ''"■  ""'I'l  "■•■'■  111'-  .•N.irnplr  i^r,.n  ,.  ,„,  ,  .. 
-.irilv  .,  -wrv  -i,„pl,  ,.,.,  ,  1,1,1,  vvhilr  ,hll,.  ,illi>,  ,„,,v 
•'""'■  '"  "I'"'"  P".M.-,n^  ivLilin:;  !..  si.vs.  1,,  lr>,^s 
""■'"'"■'■"■  ''"'^  ■"'■  I'.un.l  I,,  !„■  ,h;,'  1,,  1,1,  k  .,1  kn.,',',l,-,|..,. 
•'^  '"  "■'''■'■'■  '"  '"'^i"  '11'-  |H-..l>l,.n,  r.ili,,.,  ih.in  |:,  .-.nv 
'  '''"'~'  '"  'I"  Pi  il"  ipl'-  in\..l\c.!.  I-  su,  ;:,,,.,.  ;,,  ..,,,■!,;.,■, 
l"-"''l''"i-  i-  111'-  "nK    i.t:„m|_\    |-,,r  ii,i.  1,,.|  .,,;,„„  ,1  ,,lwi,„'l,r 


i4%< 


Wi'i  nil    -  I  V  I  !■  - 


(ii.iplilial    SoliiiKin. 


~;i[ij)iit  Iini; 


t-.i.M.i.r    ihr    iMHt-v    iHliufi    .It    the-    point      \i;(  I 

-  '!■'    I,,    hx   „iu-\   i.kMs  on  ihc   point    in   f,nfMh.n,    .1   i, 

''''^' '<•    ''''■'"     •■'    M;ili,  .,1    ,li;,or.-,,n    lor     ih;.t 

|'"i',i,    jii.i.  nii;    ..n    it    .ill  Ihc-   known   «l;it;i. 

I'li^.   j;;    is   thr   M,,li.:il   .iin.un.ni    lor  il,f  j.oint     \l'.( 
'""•    I'"-,.-,    a.in,;.    .„    ti.is   ponil    ;nv    in    .■f,uilil.tiii„i     .  .■  , 
l'-iiii4    ',,n,p|,.|,.|\     km.un.    iIr.    oil,,.,-    uvo,    AH    .m.l    <     \ 
\>vuy^    i.i.K     ii,irti.,lh     !,n..uri:      ;...       ,1,,.;,.     ,i|,.,,,  .;, ,,, 
;..;.")         Siah     h.rcc.   ,,>     \|{     ,n.l     C\     ui||     aluav>    he 
ritiTrcil    Id   av    unknown    Inids. 


I  '«•   '-'I. 


/OO/Diy.', 


i 


""■I-  ■;.,  .',.;;  i;;""i„  ir'",;  ";'''■'••""■""' 

,  ">    .     Ml     I    il;  .     ji  I,     I, ,    ,,.||| ,  -.,.,,1     , 

;','■;'";'"'•,  P'"""l-    I''.-",    -h,-    -,.„..    ,n.„l.    h-on, 

"    '"       ■    "HIS    i,,|;ill\     rrpivMiuinu    ihr    l,,|,  ,-    |!(   . 

...       '■'■'""*     ''•'-■    -■'"    '!'■'"■    ■<    l-H^     |>:.i,,ll,i      1,,    (    \    i„ 
i^'    -s.      \..«.    s,n,,-    ,!„■   ,„.,^niliulr   ,,l    II,,.   I,,,,,.    (    \    i. 


y  M'i'i  III!   - 1  \  I  h  -. 

llllknnwn.    it    i^  ;il    |irr-i  m    sciiiiiiiL:i\     iiii]n  i-vjl,       i,,    i,,.-.ii, 

'!"■    I"'i'i'      \    "II  llii.    iiru     liiif,     M,   lh.li     (     \    m;.;,     irnrcM-lU 

''"■    '""'■    <     \  llu\\c\tT,    il     i-    known    ih.il      ill,-    I. IPCS 

1><   .    <    \,    .ind  \l!    ;in-      in     (■<|iiilil)riinn,    licmi      wliicli      it 

I'. II,, v..     111., I     il     ill,.      \,,   |,„      |„,1\^,„|      |„.     ,||.,u„     ),„■     ,1,,.,,. 

'"'■''"•  "  i'"i-'  ■'"-'■  ^",  :ii,n,  In.ni  s,  .m,-  p,  ,inl  in  lli,- 
'■I-'  lii"-  <ii.i\'.n  lr,,ni  (  ^i  ihiiil  lin,  niii^i  |„.  <|r.,\\n 
I'"''''''' '  '"  '\"  'lii:-  -'51.  -II'  li  lli.il  il  will  ]i.i>>  llti,>ii-li 
''  '''IK-  -"'!,  Ili,r,li\  ,|,,si,i>^  II,,.  V,.,  t,,|  |„,l\i^,,n.  jlii., 
I-  '"  -'  ."  '  "inpliJu'd  \,\  ,|i,i\\iii^  llii,MiL:li  II  ,1  lin,' 
l'-"-i'l' '  '"  \"  'l-ii;-  -l.^K  iiit.T-,-.  liiii,  il„  ,,i|,,  1  In,,-  l.iM 
'li-i^^ii'     ■!     \        I'    i-   ■•' i'I,-nl    lr,ini    lli,.    pi  i-\  i,  ,1;..   <|i-,  n^^i,  ,n 


/oo 


I  Ik,  i^. 


liji.  :'(> 


'''■1'  *  \  ■iii'l  \l!  ili:^.  J"i  I,  pi,-,  111  ,  ..inpl.-ulv  111,- 
'li'li'""  iiiiKii,.uii  l,,i,,s  I  \  .11,(1  Ml.  ih.ii  -,■,,-.,-  l„inw 
^"'  '1  ■!-  I"  i^iM-  •  .inlinii,,ii-  -I'll-,-  'r,,i,,  ih,.  i,,iii.,l  p,,|nr 
'"    'li'-    I'li.il    P'linl    ,,l    111,'    p,,l\  i;,,ii    .1-    ill, 11,  ,||,  ,1. 

'■i"i'i    ''"■   'I'll.i    ""    til,-    -l.ili-.il    (li.ii^i-.ini    ih,     lii.inL;!,' 
'•'     \    i-   •!   '"'     lii^'il    .iiiL:lr,l    Iri.niLl,-       Il    l.>ll,,Ws   ih.ii    -In,,- 


lU      i,pr,--,nl-     pw.    p,,iin,N.    (     \    :nMl      \  I. 


■pi  i-t-nl 


p,  iiiniN.    I  ,-,pi(  1 1\ ,    , 


:■>!■    r.;     i     \ 


"1      * , '    .1--    1 1  ,i;nii    in    I  iir" 


"■''"'    P"l\U"i  .    "11    lit     -t.itii.ii    .li.ii^r.im.    il    i-   -,  ,■11    tli.it 


I 

I 

5? 


'I'l  nil    -.  I  \  I  h 


•    \   ;i.l«. 


:ii;:Hn-.|    ihr   p,,{ni    ,,,,,|     \  | 


111-     nuililirl-     ex     i,,     l|i,l,l(,ir 


'     '■'.!•     iiuin   tin-  pdjni. 


Ill    '  '  wiij)!  i-ssiiiii    ;(nil     \  |i 


ill  l.-n-i.,:i  I,,  i|„         i,.,,i   ,.1  p.Min,!-  .,,,,1 

IV>.[)crli\  f]\  .       I  I'  1 ,1      ill,. 

prc-.-.ion   M'f  p.1141'    vt- 

l-i;;.  -'7  iv  till-  -l.ilii.il  ill.ii^r.Mii  l.n  ili,  p,,ii,t  \|!|). 
Sill.,-  il„-  nu-ml.rr  \i;  i.  i,,  i,.nM,,n.  ilinr  i,  .,  Kn,.,M, 
'""'•     ^''   •"  ''"^    ■"'''■"     li-"i"    ll"'   Ii'iii"     Mil)   ,,s    i„,li,  .,tr,l 


I  '!•.  r^ 


iiii.    2N. 


'-^'  ''-'""^  ''•  l-i^-  -'^.  M!  i.|i.r-.,ni~  111,.  K„,,wn 
';;'■'■'■  ^"  I  """  I'  '-  'i'-—  ..  !inr  ,,,  ,,.p,v-,  „;  ,!„■ 
''"■'•'"""  •■'  ""•  niiknnxvn  I,,,,,-  Ml),  .,,„|  h,„n  \  .,  lino 
I-  ilr.i\Mi  h.  ivprr.riii  il„.  ,!i,-,,  ii,,n  ,,|  il„.  .,-,  ,,n,|  ,n^- 
'  """"  '"'"■  "\-  III'--  IV..-  linr.  inl, •,-.,.  I  ;,t  I).  i!|) 
""'    "  \     r.pir.rill     Ih,.    |,nkll,,\\M    l,„.  ,  -     III)    .,,,,1     |)\_    ;,,„! 

'""■"'^'-     ''"■     I'l-ii'ul-     \l!l)    i.    .■,,,,ll.:I,r,-,l     (Irnin    .l;,la). 
'"'  •""!    I'\    'I'll-'     iMili     !>.'  .■.n,:,l    I,.    \|;:     i  ,..,  ,,,    _' 


1"'"""^   ii'.mniiu.lr.     i;|)  ,„,.   ;,„,,,    I,-,,,,,  ,,„,   |„,i„,    ^|,,, 

■""'     "^    .lU.iin-l     Ih,      |.,„nl.       III,.    ,11,  nil,,-,.     \\\)    ,,„,!     I).\ 

■"■'■•    'I""  I'll'-.    Ill    l.iiM,.,,    ,m,l    ,  .inipr,-.si,,n,    iv^-p,.,  ilvrlv. 

I  I'l'     li-ll!;s    III     ill,-    ni,/,  .■.III.,.     ...l,.i: :. 


iinpri'^^i.iii      ;in(|      i. 


-l"'\'.  n    In     Ihi,  k.-n,  li    .md    I 


li^ni     lin,--, 


iM,inl>,T^      Ii 
r,-.p,',  I  i\  ,  l\  . 


^(  ' 


M'l'l   II 


eoo 


Vii.ilvlaal    Sdliiliiiii. 

Al'lilv    lilt-    ;iiKilMi,  ,,l   ,,,|Hiili,,ns  n|    c.lllili 
p.. mi-.     \|;(       ,,,,1     \|;|> 
I'Miril       \l;( 


i;  \ 


i:\.  111.  . 

nii-iiiliii    r.  \ 


:i\\;i\    Inirn    lli,.    p,,;,,,     \  He  .    ;  ,.  _    j],^. 


i;  \  . ...  .., , 


V) 


••ii;;im>i   tlu-  puhu.     11,,.  ,iifml..T   .\(     i.,   ilur.' 

JOo 


\  I ' ' )  ■ 


I)  \ 


(i'  iiiikK. 


In  the  la-l  l\v,.  ,  ,|i,.ninnv  il„.  ,,■,,.,„, in-  .-is  i,,  „  |,v 
|l.e  MU-mlKTs  aiv  in  ,  ...upr.-.Mnn  :,n,l  U;Wu„^  has  |„...n 
.•ft  out.      Iho  stu,l,n,   1.  ,„hi.,,i   ,,,  ,,,„-,^.  ,,,;^  ,,„^  ,,i_^^^^,jf 

fn.m     fh,.    .v.is,,,,;,,;,    in    il,,.     f,,,n„r     ,,,,;„  i,  ,n.     i,  „■    M-,- 
|)nini     \  !',(■. 

■|_lt--«-  rfMih..   lonn.l  anah  iir.,IK  ,  ,.i,f,,i,  ,•,,,,,  ,-,,„„,. 
^^..:.lihally.      Il    uJH     l„.    n^tir,,!     ,1,;,,    i,,    ,he     analvtiral 

""the  use  of  the  »-(,uali.>n   ^M    ...,.   n-.t  n 
'    i-'-s  will  ariso,  ho\v.-\cr,  whi-n-  ail  lln,  , 


to  Ih-   u'-.-.I.    and   only  .•\|)<Ti<'n(r 


I cfssarv. 

liiitioM-.    ]],!■'.  r 
,       ,  ,  .  '  ■"!    (••■I'  Il    \\  liii  h   i(|ua- 

"..n  4„.nl,l  !„.  li,-.,  „.p,t  ,,,  „„.  u,val...l  ...h.uuj^  in 
K'lUu-^  <,uirk  ns„l,..  \„  nii.tak,.  r:,u  !„■  ,n.„l,-  in  „Mn.. 
•my  one  ol  the  rr,M;.li,,n.  li,-...  l,,,!  it  uijl  -,,„„,  i,.,  .,,,.p, 
Ilia!    M,railtan,-.,„.    ,..,i,atinn.s    m;iv    otkn    hr    a^..i,i,■,i 


\fl-l.ll  I. 


I'I'I   II   |>      -  I    \  !  |, 
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iMi;  lyi  II  iitiniM  <»u  1  imci  i  \i^  i'()i\(i()\. 

'  '"■    ^"'■■'    l'"i\^.Mi    -MI'S    iliv   m;i-iiilM(l.',    .lit-.  .  li,.n, 

•""'     "'""'•    "I     "'"■    KlMlll.llU     ..I     .1     M-I     ..1     t, „.<■>,     l,,,t     <\.:i-'-, 

not  il.t.iinin.'  th.'  In;.-  p.^iii.,,,  ,,t  ,|i.-  jinr  .  .|'  .,,  ii,,„  ,  ,| 
llil-  K.-iilt;,nl.  111,.  pr,,I,l,.,„  ,,|  I,,,,-,,!,,.  ,1„  K,..,;;i.,„t 
"i.iy^  l.r  ,i.r,,nipli-li,.,l  In  rncuis  ,,l  uIk,,  j,  t..,-,,,,-,!  tlu 
J.'iinlihriiini    I'.ih  ;^,  ,1. 

Id  ]\  ().  and  S  (li^.  I  I'd  he  am  set  ..I  t<.  planar 
l<Mt.>.    the    UcMillam   „l    xNhich    it    is    rtqiiircd    to   h.tatc. 

'"  ■'  l'"'.i"'i-  'ii-  11-M.M1,  it  u,,-,  .l,.,u„  ,1,;,,  ,|„.  ,i,.,. 
■""'.-''■'I'-'  "I  111"  ImkIv  ,„i..,1  „p..„  r.in  in  no  w;,v  .-iIut  thr 
'"'-'"""  "'  =l'"'  'i'"-  "I  -'li"!!  ..t  ilu-  K.Mili.ir.t  ,in.l  Ivinili- 
'"'•'"'"'  ■'  ^•'  "I  I'"'-:  in  oih.T  v,,„,K.  the  Hfsuitant 
and    Fqiiilihriant   arc  independent  of   the  size   and   shape 

'"         "'^-         '"'l')  ^"■t'-'d         upon.  I      ill.         l,,-!,,^  ,h,.        ,.;,.,._         i,  ,,j||         Ij^. 

'■luAvn  III., I  il,..  p,,-.iii,„i  ,,i  ,1„.  |-.,i,,il,|„i,,„,  ;,,„!  K...„li:,,u 
ni.iy  I.,.  .l.-I.TMiinr.!  i.\  ivpl.,.  in^  ih.-  ,„ioi,i.,l  l„„lv  1,\  .1,, 
"."'"■'•'■''•  ti--'-iMinl,.,l  lr;m:,..  ih,.  .l,.-,p,.  ,,|  ,,  ;,;,.i,  \^  ;,| 
i;i'.<'   ili,'    ilrsiri-d    inlcinnation. 

I'.  'J  ""I  >•  l)\  ,Al.l,ritly  rrpi.-riiis  il,,.  HahiiK  inij 
'■'"■'■"I    i:'|nililiri.iii!   ..I    ihU  V,  I   ,,f  loivc<. 


-V 


— -^— ..-4:1 


•■'^  /->* 


I-' 


'■  •  "I'  "'  i!'  ■  ii  llii'  l.(|iiilil>ri,ini  (..in  Ik  loi.ilc.l, 
tile  p.i.siti.iii  III  the  KcMill.int  will  also  ht  I,ii..\mi.  ,„ 
till-  I-;(niilil)ri;iiU  ;ili.|   K-  -iill;,!,!  ,.i    ,      .  ;   ,,i    ;,     ,  ,  ,    ,|„. 

-■.■I  I  IK-      !ii    •  ■  ',  ,t 

\  '"'■-'  "i;.  jioim  U  111  lij;.  i_-u  iiiul  join  it  to 
^'  ''•  '_  •  ■i"'l  '>;  !■<■•■  I<>  thr  t.Ti!Mn;.li.,n^  ,,|  llir  !i,„.. 
'■mposini;    lh«-    W-ctor    I'olyyon. 

Ft  is  .■\i(|ciii,  from  Imi;.   150,  ih.ii  mh,  ,    i!  \|;, 

''"•    11"'    <'\    '"irn    .1   .  loscd    poly-nn.   tin-    1  ,.. 

"■'P"  ^•'  '*■><•  lino  will  be  in  ff|iiiiil»i-iiim,  pi..   ,,1. d 

M.n  inlfiM'ct  ;it  n  Common  point.    Ii  ili.-o 
•    ill  vf|iiilihniini,  such  a  condition  of  .-iflViirs 


llxir  lii. 
.!,,-,•.■  I..     . 

oiild  h,-  ,  ^],,,  .^,.,1  |,y  s.a  j,v^      " 
l>al;inii-   the  lliiid.     (-"or  tnst.i 
'May   halani-f  llif  foic  ■      M!;   i.  ,    i,i; 


two  ol   ilic  font's 
■T.  I-.   ]U  )   ,,nd   ()\ 


19- 


At   any  poinl    \\    ,,m   Hi.-  !in.  ,,i   , ,  ,.|    |'   ,  |.  ,. 

introdll...    ihr    l.„,v.    ()\     ,,n,l  \U).       n„..,.    ,  |, ,,..."  lon'Js 
■'     in  <'<|iiililjriiini. 

Ii>r   111.'   tini,-   iMin-.  any   (lis,-;,--. ,,   ,.,   ;,.„,    ^^^^.^^. 

in.v,-s  <)\   .,r,i    lU)  .,,,,  oxcrtfd  and  wlial  rnn.stitnros  the 

i...dy    a.-t.-d    up-'i    l.y    t!i.-    [|in-c  for,..,    ['.    Ho.    .n„i   (,\ 
\'.  ill   Im-   diopp.'d. 

'';■'"'"'■■■  '!"•  '•"<-■  <.l   aol,,n  ,.l    r.O  .,,  in!.-,.,,  1   il„.  line 

■   ■"  '"'"  '"'   '-'  ■"    ^.  :""1  'il   Il.i  .  iioinl   inti-odi!,-,-  ||,..  |,.,-..„. 

'"•''■■•■^'•"'•■''  ''^   •  "  ■""!  <>i:  'I  i^.   i;...    The  liiH-  ,,f  ari„,n 


•r 


tin-   I'.ir.  .•  ( ). 


\  (FijT.  i4g)  will  b.ihin.,- 


''"'-:•'      '111      nil"    i  .)      ,1   I  I.  .:,    ,    :     I     (   I    ■  ,  ,    : 

•'     ''li"!!  "I    S  ;,i    \.     ,\t    \-  ihli.Mlu.,-   ii„-   lor.vs    Dn  ;m(i 
<  )(     n|)r.'s»nt.-<i     In    ih<-    lin,  ,    Do    .,,i,|    oc      |  ;,.      , -, 
I  lifsc  lorcos  iKil.nce  *ln;  fon  .     ^ 

I'lociu.o  t'lr  liiH-  4.f  ;„ti..|i  ,  ,|  HO  |,,  1,,1.,m.  I  ;,t  Z 
'!"•    IllK-    nl     arli,,,!     „l     (  ).\     pr.  »1,|.  .(1.    AU,]     .,'      /     l.,n,„t„..- 

'■'■'■•'   font-,.    Mi  ;,ti(|  i>|>.    n-prtMiiU-d    I,  ,         :    (  H  i 

I  ii.'.    150K 

I  "  llH'  p..lyi;nn  W  W /.  .  I  ,^.  ,  ,,,,  repn-sfiU  :i  fr;irn»- 
n.ami;  pin  juints  .,t  W  ,  X .  \  .  jhhI  ;<.  It  is  cvi.lent  tli;,t 
'li-  Ir.niK-  will  Ik.'  in  .fiuilihriiini  if  snm.-  Ion,-  I,,,  inlio- 
'111.  <•<!  ;,t  Z  xvhi<I)  uill  iKil.mrc  ,\0  :,n<l  Oj).  11,,.  f,,,-, ,. 
I,    iypiv.<n).',l    In     1)\    M-i"  .       ,.i,|,.,„iv    t„|,iu   „,i, 

'  'indriii  .n. 

l!    1^   now    M-i-n    th;it    ii   li 

\\  \\/    'Aoiil.i   I,.,   in   c'fuiilil.riuii!    iiiiiUi    iiu    .,.  iiwi, 
'"'■'--   I'.  <J-/^.   "i'l    I   :  iiiwl  thv  |.„v,-.  vvhi.l,  '-.n 
Hi;    iiilKMliii  nl   .It    \\,    \.    \',   ;im|   / 
■'  rlril  In    the  tiirniliii^  1,11  III-,-  ioiiU-  ...    ,,,. 
'■"i'll"'"""  .    ''■'■     >-    -.  i;    iIkiI    ihi-    (nrrv     \     l):il;,n,  , 
'""'•-     '■■    <.'.    ■I'l    ^.     '■<■.    tin-     lonr    r.    uhi.h     ; 

'■-'l"'l'l"l."ll      ..:       !-.      (J,      .,,,,1      S,      1,;,,      („.,.,,      |,„-.,,,.,1 


The    p.,l\j;„n    WW/    (lijT.     KM)    j.    |,,„„,„    _,,    _,„ 
l.iimlibriiim    or    I  imitiilar    riil\j>«.n. 
ITk    IJalaiiiiiiji   tmi|ilc. 

'"  ''"■  l'i<'  'lii'^  ■  .'-'  '■■>■  -i  ..I  i,,r,-,-s  und.T  .11- 
M,-M.)n  h.-Ki  ;,  K,-Mill;int.  fasi-s  ,-,ris,.,  h.m.-v.-r.  ^^hru■ 
!h.-  \.-.t<.i-  I'olyodn  ol  M  M-l  of  |,.n-,-x  ,  |.,s,-s  ;m,-|  v.i  il„ 
Inrc-s  Mrc  hv  p..  nir:ins  i,  ,  fuiilil.t  i.nii.  It  I.  ,■.],:,'.,,  >;,  ■ 
111'-    I'H.    ■.    |>,    (_),    .,,,,1    S      I   i^.     ;        ,  ,,,     ,:, 

'"•■  i'  "'■■"  'i'K-  "I  .Mlint,  7„.  p,n.l,:,  ,.l,  „  I.  -,-,,,  ,|,.'„ 
"^'■-^  ■'"  ""'  i"'«TM-<I  .,1  ,,  p,,ini,  ,,,,,1  v,.l  til.-  \-,-rt,,. 
r'..l\-.,.;     \|',(      ,  1,,.,-,. 


(      Mll^I  1    111     I         I  h, 

•i^innliii. 


nil.  111. II     l',p|v-,M h     M-      i<,y,r-., 

'    Mincinti    S   In    f<)   and    <)\,    .,n,\    •<,,  .,n 


Ii    u   -...-n   thai    !!u-  lincN  nf  .-ii  ii,,n  ..-    ()\     ,.,,!     \(  »  ,■, 
iiit.T-ci  1,    l,Mi    ,ir,.   par.illcl. 

'  '"■  "  M'l'-r-  -iJiiM  l„-  carfllil  at  llii-  p,,ini  i,,  ,|i.. 
IinyiH-h  l„-IM,-,n  uh.il  lia^  .-irlualh  l„  .-„  a.  .  ,,nipli.||.-cl 
fr>.ni  Ah.it  ii.i-,  a|>p.ircnli\  ijo.-n  (|..n.-.  \pp,r,-nlK  llir 
f.M-r,-s  S,  n.  .n-d  P  li.n,.  1,.  ,.,,  l,a!,in.  rd  In  lh,.i,-  n-.,,,,!  iv  ,• 
''•■'"'-   "'    l'--il-'-"i"i,    t"M.-    I    (),    ()\.    and    ..,    I.H-tii.      |>,n|    j, 


1 ; 


:;    Ion  I's    he 

In       it,,. 


iiii;ii!it  1  -,    (  .1)   .111,1    I  ' 

' '    '      ' '  .  ''ill     scrii    n,  ,\<     in,.!    ii    r  ]  ■ 
III  '  .    llir   slrnitini-   i-   l>v 


'■  '!      ■..::-•  .       i 

•I     I  >.     I    .    ..11.1    I 


'  >.      i  .1    I' 


Fl^.    32. 


'i;il;mn'c|.     hi  ..rdt-r  ii>  Iwii  ■  ..nii;!,.  iii:n  il,.  i . 

In-  .•s.-rt.il   .ii   (,   .1   t,,r.  «•    .  I  .  \  '    i  I        ■, 

•■'lll.ll    I.:      \(  )    .i>    iiidii  iilffl    i,,      j     .|,,.i     \ 

In  III!   the  .tlmvc  disc  nvsi.ui   it    ix   xr.n   ij,,,     |     ,„,t    \ 
■'-n>lil:il,     .,   .niipli-,    sin.r    <)\    .niii     \' i  ,,i,.,i     ,,,„i 

..I)[)r,Mi.-     r..t,,.s    v\itli    [»,ir.illrl     lin.^    ,,!  I,,    ,1,;^ 

""'I''  11   llu-  ii.inu-  ItalaiKiii)^   Ciipk 

Uc^iill.iiU    Cipiipk. 

I  ill-    lo  -nil. ml    t  iiiipl,'    to   ;i    „.t    ,,|      t,  ,    ,  ,!    ■., 

■  •'I'll'    :m«!   •■I'lf'ilr    t(i    llir    li.il.in.  in^    l'iv.n<'. 

ScLiiiiil    (irapliit.il   Cniuliiiiiii   oi    l.i|iiililiri.iiii. 


•\  iiii-nt    ill   ill,- 


■  I--I    l)M>|M.-iti.,n    tli.il    il    t  ,1  )   .,,,,1 


'"  '"  "  """'  ''''■'"  "'•'I  th..  Ir.im.-.  u'lirli  uniil.l  lli.n 
'"•  '<'■  '11'-  l""n  1)1.1-,  \\,, 1,1,1  Ih.I.I  III.-  lnn-,-s  S,  n.  ;,ti,l  !' 
Ill  .-<|iiilil.i-inni.  I  h,-  |,,n.-s  S.  O,  ,in<l  I'  ii,  »urTl"  :i  •  .  , 
"■-iild  tli.niM-h,->  lUTcssatiiy  li,'  in  .■<|ui!il.riiirn  sin.,.  ,„, 
"lii.-i  (-\l.  in.,1  i,,i,-,.  \v;,s  intn.dii.  i-d  miI.>  Iji.-  sx  s|,.,„  i,, 
'"  ii:l;    .iIhiiiI    Ihis  .•(luililiriiim. 

II.    ilu-n,    ilu-    lill,-s    nl      .„  li,,, Il,      I,,,,      ,,,,,!    i.|,, 

I'.ii.iii.  in-  Ion.-,  Ii.,\,-  .,,in.  idftit  dii- •,  li.Mw,  i|„.  .,rii;ii,.-il 
-.-1  <i'  Inn.-N  mii-i  I.,-  ill  .-.iiiililM-im-i.  ulii,  h  .  .instiiiii.-. 
.1  ^v.,,n<\  -i-.i|)lii,  .,!  ,  ,„,.liii.,n  ..I  i-r|iiiiil„iiini.  Iliis  is  ..ti.-ii 
■■■■'■■■  "I"  i--!v  -i.ii,!  K-  .,,wn^  1,.,,  the  i;i|iiilibrium 
or  I  iinnjular  I'olNjs.in  must  close,  i.r.nin-  li,  ,,.,,,1  il-, 
''"     ^\"'<i   '  ■  I'lM  "   in   I  j|~   |i.iitiriil,ii-  ill. 1., 11.  ,  . 
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(iraphical    ami    AiialMical    I)  .•tcrmiiiali.m    m    the 
l<LMillanl. 
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n..iL;nil  luli-,       ilir.-.  i  i,  ,n.       .mil 
s.-n~r    I.I     :|,,.     Ki.>:,!i  ,,,! 
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till-    l\i->iili.iiii , 
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Conditions    oi    liquilibrinni. 

\im1m1.  ,,1. 


•  ll  .ipliii  .ll. 
\  i-i  ti  11-  |'i,l\  1^1,11  mii-l  I  'ii~( 
I.-,  ..:i:i...: i>    i. 


^M        o. 


I'i"|'^  "ii^    "I    ll''     I  i|inlilii  iiiiii    I'l.U^i.in 


ic        •;; 


1    / 
1  ' 


I',  '.'■   S,   .mi'    I    ,i!r  111  111   ill  ciiiiililniiii.!  I,\    ll 
ll Minr.    m      l.-jiiililiriiiii!     I'l.lv  -mi    I  .11  Is  I.. 


|iimlr(i 


'1      *    ,     Pi   1  III  .1  r, 
-1    (111-    fi'-nlt  Hit 


\Mllli<i      ill 

iiw.ll   . 

I' I  .11      111. I     I    In 


-"     "  '        '""  •  "'■'  l""^    •"       'III  11       iMl.   ~    1,1       .11  III. 11,    il     1- 

■1  Ihat  Ih.'  n'NuIi;mi  „f  .\  .,„<!  \,\  ;„„i  ,  ,,nM>(|ii,riil\ 
:i:.    r.-^nll;iri?   <.|     r  .-m.l   I',   ^i.ls  lI)rml^l^  the  pnim    \. 

Irom   tin-   priM  ccliiii^   j|i><  us>i«»n   it    i«.   s,m-ii   tlial    il    .i 

II    lif   t.iktn     llin.tmli     two   .ncnilM-rs  nl     ili,-    li.ii.i.d 

!       ■,   the  forces  cNiTlcd  (III  iiiu   ^iik'  III  tlu   section   li\ 

the   tut    ilRiiihirs   hoiil    in   ci|Mililii  iiini    the    external    lorces 

aetinj^    on    the    portion    ol    the    iranie    hin;-    to    iIk    other 

side    ol    the    section. 

\l-"  th.il.  the  resnlt.int  i.l  the  eMern.il  lories  to 
<ine  siile  ot  the  section  acts  ihroiii-h  the  intersecli-.n  oi 
the   cut    iiiemhers   proiluced. 


4« 


^•I'l.ii.i) 


■  I  \  I  ics. 


M'lM  II  I)     ~  I   \  I  K   - 
I     II   \l'l   I    \<     \    li 

TMI.    Ml  THOI)   ()|    sicnoNs 


II  I-  "Mill  iiri  (■■,v.iry  I.,  iiiid  ill,  .Ins--  in  i>ni-  or 
ir.cjii-  iiicmlici-  Ml  .1  irii--,  ii  i  .-xp,  .  l  i  m-  ,,|  tlir  si,-,.,-,  j,, 
"111'''     nirmllrl-.         I,,     i,|,\i,il,.       ||„-       l,,li,,|W       (iprr.llii.ll     1)1 

v.i>rkin-   iMMii  piiiiii   I,,  p.jjiii   lill  ill,.  sii,  ..  in  ii,,.  i  ,-,,,iii  .-il 

"■'■"''"■I    i-   I'ni.illv    ichIiiiI.    wh.ii   i-,   kiM.wn   .i-   llir   .Mttlldd 

<il     StCtions     i-     iisi-,|.    \\li,!,-|)\    ih,.     ..ir,-..,    .,,\,    j,,    [■  |.- 

'   '^-      ;;      '''■!'.     i"     .'r;l\.-,i    .ii      iinmidi.ilrK     I'mill     a    Cotl- 

>idL'raliiin  ol   the   loitcs  attiiij!  (»n  the  truss. 

Iiiiiii^iin'   ihi-  iriiss   icpi  rsfiih'd   iii    I  i^.    -,5  :,v  ,  ul   inW' 
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/OO         -Z      / 


oa 


ion 


3SO 
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lilWI-      .,1       /  \\    ,        (     ,  ,M.j,|, 


1  '  111.'   Ii-ii   ..I    V.W  .     I 


r    III'-    |i"i  li'Hi    ,,|     III,.    1,11s. 
II-    ■  oiisjil,  1  ill-     il:,.    p,, I  11, ,11    I,,    III,. 

''■"      '^     P'l"''^      .i|Im11.,,\.         I   II,.    s.,|,;,.     ivsiill-.     u,,|,|,i     ,    .,,.,,1,1- 

•'"-^    ,'"■    "■■"  '"■'!     ''^     ■  "lis, ,1,., 1,1^    111,      ,1:^1, 1. h. , ,1,1  „  ,  ,i,„,^ 

'"'"  '"  '"'I''"  I"  ''^"i'l  ■  "iiliisi.,,.,  ih,.  ,  ,,in,.|,ii,„,  ,,|  ,  ,„,. 
""''■'il'U    111'-    Irll-li.iiwi    pi.iliiin    is    .1-1,.,., I    iip,,,,. 

■  'li-    |>-irli"ii    ,.l    ih,.    II  II-,,    I,,    III,.    I,. I,    ,,,    /\\  is  h,.|,! 

'11   "I'lilil'iiiiiii  11'.    M.ii:,in    I,, I,,.-  acting  on   it.     Hi,,,,   i, 

""       '''"''    ll'l.\       ill        M-rill^        Ih.il        III,.        ',.|l.|,.,,„|        .,1,1, III,,,,,, 

I'-i'  ii"ii  \l<.  .'ihI  111.  Imim  I,,.,,u  \|;  |;(  ki  ,,  ,|  |  ,_^ 
■"'  ""  '!"■  i""l^  I"  I'll  -I  /.W  Itiit  that  these  fcirtes 
ahine    t<iiili|     not     preser\e    eqiiilihriiim     1      ,  ,m!,       ,  ,  ,. 

'  'i'"-    iii'i-i.    ill'  li.    I"    .,ili,.i    1,1,,  ,.,    .„  ,i,,j_.   ,„|    |i„.    |„„i^^ 

111''    ill"-   "iii.^    p,..sil,|,.    p!.,,  ,..    \^|,,.,,.    i,„,,.s    1,1   ,,,  t    :, 

^' '"■'■'    '111    |>i>ni,>iis  ,,i   ii,,.  m,„,|„,-,  (1.;,   |.;|.-^    ,,,,1   |.,  ,^  ,,, 

•'"■     lii.;lll     "I      '/W       I.Mh   h     th,.    p,..|i..ns     !,,    the     l,.|L 

'^-    i.ii"     i-s    Mil-    ii'i.  rs     .,,  lino    ,,,,    ,|„.   i„„|,      ,,,,    ,  ,,,, 
'■'  I"  ■'•    'I    •'"'■-     ii'il     iii.iUci     \\liclli,.,     ill,.     I„„h    |„     ,  ,,n. 
) 


.-)'  '  M'I'I.II  ll      --  I   \  Ml   -. 

si.lci.-.i  ;i^  :,  ini„  I,,,,,,  ,„.  ,,  ,  ^,,11,1  |,,„|^  li;,\lin-  111,. 
Ii'.im.l.iiv  (iiitiinr  ni  111,-  ini-s.  ll  ■■-  -ciki.iIK  1,..>  .,,ii- 
luMn-.  Ii..xv,.>.-r,  tM  ,'  .,,s,.  III,.  1.1,1, T  ni.lli.Ml,  !>,■,  ..n.-e 
"     -'■•■'ii~     I"    <  "11.  ,  nil., I,-     .iiifiiii,,,,     Mil     111,.     .■Mi-m..,.ns 


iQO 


J^O 


ICO 


IQO 


liji.  ;m 


'■'-•  .>!  i>|H,..rii|.  liic  i,.r.,-.  ,1,  ;i„^  „i>..n  lli,-  p,,i. 
I;""  "I  ilir  ini..  1,,  ih,.  l,.||  ,,|  /w  ,  ,,,nsi,it.r,.,|  as  a  s,>li,i 
"-"'  '"'il^-  111,'-,.  l,in,.N  III-,,  in  i.,|iiilihi-ium,  an, I,  sin,-,: 
llu.|,.  ai,.  ,>nl\  iln,-,.  uiiknuwn  hiri,.-,  (!•;,  i-:|.,  a„,l  |.(,^ 
"  '"-  P<i^>i''lf  I"  -"Iv'-  l..r  ihcm  h\  in, .an..  -.1  lli,.  ilir,',. 
.!Ii.i1\Iiim1  ,.(|U.ili-.ns  ,,l  ,  c|iiilil,i  iiim,  i\  ,,  1\'  ,, 
:^M     o.  '  ' 

-^'     ^' \k      N  Ki      N'l  I,     ^■|,l 

^11         ^■M         \\\:       \|,\       ,,. 
,?5o  —  I '"J       loo       I). 

r  V    .-in    'u)  ,1         |<  I,)  ■  -     lotj        ,-). 

.vS"         ("o        II'        -        n. 


Ii,>ni    111,'   ixwilp,-    -ion   ,.f  till'    n  -nil,    ili,-    \\\    nui..| 
M'   ;i.i-ili\,.. 


I  h,.     imnil),.r     FI-"     i-,     lli,r,.f,>ri'. 


m     t,.n-iiin 


pound 


M'i'l.ll  I)     ^  I  \  I  It  ^.  ^1 

l.ikr  MKHiiciiK   .liiMiil    lllc    inlci  ~ni  ii  111    nl    (    |;    .iiid    \.l' 
f!    llir    jiiiinl    (  ). 

^M        M\K        Mki.        Mm.        M.,i 

-Ml  I         Mm         .M.  r.        Mi!\        ,,. 
_^5<i.  -'5        kh).  15        100.3        '''■5^3 

<-'  <  •  I  i-K).    10  I  (  )0.  JO  O. 

i^o.  J  :^  I  (  «  I    I  I  ^  ^  1(1  jol 

-    <;!■.:;  ^  ;        o. 


CI' 


v.? 


I'loiii    lllc   iii-.iii\i-    ~i-ii   1,1  ill,     K^iill    llii-   iiioniciil   lit 

<il-'  ;il)oiit  ()  inu'-t  Im;  nci^.iti\i.'.  fil",  thciclorL',  ;icl^  ;i\\.i\ 

I  M  nil    I  111-    Kc.  1  ii  in  ; 

I.e.,  the  nuiiilicr  (i|-"  i<  in  U-n^inn              pounds. 

-\           \\k           \m  \|,.           \,,| 

\l  I            Xl  I  .\l   1;           \n\          o. 


(,l 


* .; 


I"  i".  .    I  o-^    Oo 

(  !•;     o     o 

I  IK)         I 

(  I-: 


(I-; 


S<  M  I 


I'loiii   ilir   nci^.ilixi-   -ii,'n   ol   ihi-,   ii'^ull,   llir    \(  I     imi'-t 
Ii.'    liri.;^)  i\  r.      (    I-!,    lliciiloic,    :iils    .li^.iin-l     llir    -i-i|ii.n; 

S( )( 1 
1.1-.,    ihr  iiirmlicr   (   \'    i-.   in   1  1  iiii|iicvsion  pounds. 


Till-  •■•iidi-ni  is  .id\i^,'d  to  I  lioosc  (iili.T  s,',  lions  in 
till-  s:inu-  iniss  ;ind  work  onl  llir  sirrs>cs  in  llir  \;irioiis 
Mirnilirrs    li\    llii-    inr.iiis. 

It  must  he  recojjniztd,  hdwevcr,  th:it  tht  Mtthod 
of  Sect  ns  is  iKit  a  method  particulail\  to  be  applied 
to  certain  prohlems,  hut  is,  in  realitv.  used  in  all  statical 
prohlems.  Whenever  one  considers  a  set  of  forces 
actinjj  on  a  bodv.  a  secti«m  has  been  taken  around  some 
portion  of  inattjrial  uhjrh  msL\  c\t:n  he  n:!rt  of  :!  !:;r'^!'r 
body,  and  this  isolation  of  a  body  acted  on  constitutes 
the  method  of  sections. 


Ml  I   IID      -I   M  !(. 


M'lM   no      ■-  I   \  I  ii 


1   II  \l'  I  I   K    \  III 

Tin;   151  AM 

In  !i;i-  '(iMi  v\\  in;;  (!i-cil-.-liiii.  l!ii  -.;  . 
■^lipporti-tl  ll.cly  on  !\'.)  ;iii;il  mini-.,  one  .il  .-.i.  Ii  <-s- 
trt'liillv  III  till-  iir.iin.  will  In-  i  >  iii^iili-i  nl.  I  lii^  i\pr  i.i 
hcam  i-  iIk  iiiic  nio^l  iinninnnlv  mil  willi  in  «  n_;iii(i  i  in- 
|ii;!rlii  r,  .illlii>i;_;li  i  .i-c-.  di >  -n  i^r  in  w  hii  b  i  hf.im  ^lim- 
liiri'  i-~  ^iippi  iilnl  ii|iiMi  niiiic  lii.m  cmr  .ilu;l  nuiit ,  i  ir  in, 
wliii  h  tin-  ;il)iitiiirnl  sii]ip<irl^  .m-  iml  lii<-,  .1^  in  tlu'  1  .i^c 
'1!  ,-1  1)1-, itn  li:i\iiii;  il^  (■\l  1  cniil  ir-  iiiiiil  inln  ilir  --u|>p()i  tint; 
\-.;ilU.  Il  is  siillh  11  nl  11.  p..int  oul  lli.it  llii-r  l.i-t  (M^cs 
'■.lliniil  111-  in\  r-li^.iliil  In  lllr  !ilr..|-\'  ii  l!lr-r  p.i-r- 
.iliMlr.  Ii;;l  lu-i  c-sil.ilr  :i  L.  11.  )\\  li-i  l^^i  ■  ,  <\  \\\r  \,,\\~>  .  tl  llu- 
rr-i-.t;ince   of    injltcriii!-    .iiul    ..I    \\\<-    1  :ili  iiili-. 


/\ 


© 


P^ 


A 


i'i-A.  :{■ 


I.ii  My.  35  Kpn-inl  ,1  hfiim  Mipp^iinl  IVi-i-Iv  on 
iwii  .iliiiliiti'iits  ■•ilKJ  r^irrwn;;  :iny  two  IilmU,  \\  1  .mil  \\\'. 
I  111-  'rtl-li.in<i  .-ihiitiin  ni  ri-,11  lion  iii;i\  lir  i  ■  pti -iin.  .1  in 
m,ii;iiilii(!f  i)\  \,  w  lin-.f  minuiii  ;il  \:iliir  will  ili  pi  ml 
<nliri-ly  upon  \h.,-  ili-lan.  c-,  ol  \\"i  ;inil  \\  j  lj,.:!i  llu- 
:ilnilnii-nl.  Treat  ilir  p,.iii,.n  ,,i  ih,-  I,,.;,!,-,  to  the  Ifft 
•  ■'  til.-  nl:im-  "«  li\  ihr  \lri!i.,M  ,,|  Si.tii.n-.  ■jli.  i.nls 
Known  liii'i-CN  actiti-  .m  ihi-  p,,rli,,n  l.i  llii-  I,  !l  ,,|  --  .n. 
li.i-  n-.iilion  A  -HKJ  tin-  iiKiM  W  1.  I  ill--!-  ii.ni--  ..iiniiil 
li\  llii'DtM'hf-.  niainl-iiii  i-()uili!iiitiin.  Il  i-  1  -viiliiit,  ilun-- 
fore,   that   some  otluT  unknown    li.r 1..1.  .-   nui-t     it 


=;t 


M'I'MM  1      ^  I    \  I  II    -. 


ii|ii,ri  I  lir  {II  >i  I  h  III  I.I  I  111-  li.-;tni  In  in^;  i  i  m^iili  i nl,  I  lie  <inl\' 
|iii^--ihlr  |)l,i.  r  w  hi  ir  -mh  ;i  Imir  i  ir  linii^  .imlil  ,ii  t  i^ 
.il  llli'  --ii  liiiii  ''>  in  lllc  lir.iin.  I.rl  l-ii;.  V'  Irpirstnl  lllc 
I  I  ilidil  ii  III  III  .ill.iir^  .1-.  I. II  .1^  tile  l.ii.r^  .iiliiii^  ii|iiiii  llu- 
liii'U  III  lllr  lill  I.I  '"'  .111'  .  1  ini  iTiii  il.  I  lir^r  li.iir^  .nr 
ill    1  i|iiililii  iiiiii  ;     1  liii  i-liin-.     i\,     -N  ,    .111(1    -M     mu^l     r.ii  II 

l''|ll.ll     /ITI>. 

-^      ^  \      N '.'.  I       I ^  'v  I ii  iiiiisiii iw  11  II ,1 ,  1^ I     , ,. 

\         W  I  I  \  '^   111    iinkni  i\\  11    l(.i  I  I'N  I        .). 

I\i'|il,ii  iiii4     lllr     \     N    I.I     llu-     iinkiii.wii      li.nc-,    li\     ihrii 
1  r^iill.ml  ,    w  hi.  li    in.iv     In-    driii  ilc-d    li\     \' 

\       W  1       \- 

I'liiiti    wliiili    il    i--   --iTii    lli.il    V    i-   i(|u;il    in   in;ii;niniilf 

lull      .11   U      ill      lllr      ii|i|li,,ilr      ^rll-r      111     ihr      ,  1 1  i^  r  1 1 1  .  i  ii        ^IlIIl    <il 


cK. 


un  h  n  a  ivKj 
fo  roes 


/^ 


I  ijj.  .{(;. 


lllf  \iliir.(l  ir-.iil\r(l  p.irK  III  lllr  rslrlim  liiKr^  lo  lllr 
li'll  III  " '' :  i.i'.,  \  rr-~i--K  A  \\i.  1  hi-^  (|u:intitv 
i\       Wii   i-  I  .illril   Ihr   Vertical   SlicarinjJ  I-<irct'   ,ii    ilu- 

■•11  i  II  111    iindrr    i  i  >n-.idri  ;il  inn. 

I  )rlinil  inn  ; 

lllr  \riln.il  Shell  iiiL;  Inlir  :il  ;in\  -.riliiin  i^  r<|U,il 
III  llir  wl^rlirair  -iim  iil  tlir  \rrlir,il  n-sciKcd  p.ntv  i>|  ilu- 
i-Mrlinr      Inlir-.      .iilin^    on     lllr      liiid\     l.>    lllr    Irll     1 1|      tlif 


I  lii^    iv    .1    i^riiri.il    drliiiil  inn,   hiil    ■-inrr    ihr    In.idv    ;ind 
■  Mill  ii'rni     iiMi  linns    in    inn-l    i  .isrs,    .nid    rcrl.iinh     in    .ill 


I 
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,  .,,,.s      ili.it    will     \»-    l.iUrii    lip    li.-rc,    :i.  I      in    llir      \rilM  ;il 
,11,,.,  linn,    ,1    mnic  .  (iiK  1-r    (Iclinition    ni.iy    lit-    ciniil.  >>  >(l. 

Thf  Vcrtital  Slicarinj"  I  orcc  tHr  Vcrtital  loadiii)* 
and  AhiitiiiLMt  Rcattidiis  is  cijiial  to  the  aljjchrait  sum 
(»f  all  t'Xterior  forces  to  the  Itft  of  the  sctiion  btinf* 
considered. 

\|)l)l\ini4    -\    li>    111'-    l"V.  .■-     .1.  lin-     .1-    iiuli.  .il.-ii    m 

-X         N\  ■:     N\\,         I  ^^  ^   "I    nnknnwii    loiicsi    -  o. 

(^  --  II        (X's   ol    uiikni)\'.n    lnnr>l        <>. 

I  \  '■-   III    imkiiii\\  n    Inn  !■•- 1        'i- 

\,,\\,  ilv.rr  ;in-  t " "  \\.i\-  in  \\lii'li  I'n'  .ili;<'l)iair 
>,uni  >H  ill,-  X\  III  llu-  unkiiiiun  li.ni--  m.i>  he  f(|n.il  to 
ATo.  l-;illirr  .ill  tiu'  X'-.  .av  .-(ni.il  li>  /rn..  (ir  llu-  -iini 
1,1  lllr  |lii^ili\r  X'-  i-  riiil.ll  ill  111.1  L;n  il  lldr  li>  llif  -mil  "I 
tin-   nct;:ili\i'    X'-. 


W 


/-'■ 


!  ig    .<7. 


In  iird.r  to  (Iclcrtiiinf  wliirli  nl  itu-c  two  i  :i-.<--  i- 
tlu-  true  i>nr,  iiiii-i(l<T  tli<'  loncs  .iilini.;  mi  tin-  portion 
,,r  il„.  liiuK  lo  lli<-  k'll  ol  '-"'.  K.pkii  <•  111'-  MiiknowM 
lor,,-s  -.hown  in  l-ii;.  :/<  In  tli.-ir  X's  mikI  ^■^.  1  Ik-  N"- 
ol  tli.'M'  unknown  Ion  .-^  Ikiw  i«-<-n  -Imu  n  to  h.-  .■(]iii\,i- 
U'lll  to  .1  lor"-  \'.  whi'li  will  .1' I  downward  if  W  iw 
;..k*-n  .1-  1.---  llian  \.  it  now  wr  .  on-iil<-r  tin-  lir-t  <  .•|'-<■ 
.l,...     ..n    il;,.    V'^.    ai-f    .■i.n:!l    in    /i-m,    tin-    --tati     ol     alt.iir- 

would    1h-    a-    rcprcM-iiU-d    in    l-ii:-    .;7-      '•    '"    -"■''''    •''    """' 
ihat     siirli    a     '-ondilion     i-    iinposvilil,-,     -inrc    tin-     tor'<-- 


\,  ^'^  ,  .inil  \  wi.iiiil  inil  -i\i-  ;i  -till-  III  ■tj.iilliiMulIi. 
IImi.i.k',  the  Niim  ul  iIh-  piisiii\,-  \\  mnxi  ifni;,|  )h,> 
-iim   ..I    lln     ii.-:ili\c    \"v.     KrprcMiiiiii-,    iIkii.    lliix  ,  ,,ii- 

'':''"i-     ■  't't    t'"-    •"imkiK.wii    l..r,,^""    ,,nl. ,..■,!    !,v     il,.;,     V. 

>i|t  II     <ii  .  '       ■  .        ■        I 


n: 


--^  / 


y-c 


1 !«.  ;<s. 


'  ■  ■"'  I  liKin  .1  i.iupic  (i|  iii:iu;niluilc  I  .,i.  \yc''-- 
-M  to  the  ioives  anin-  ,-ii  ih,-  hmly.  I;il.<-  luonirnt- 
.li'MIiI    lllr    p,,int    I". 

-M         M\        Mw  M\         M.  \i, 

i.l!l       \i\       .,!!,!      \l   I 

■riicrrlurr.    \1.  ,  \I  s         M  w 


■•"'      •!■         '  "iiu-nt    of    (Oiip!.-     loMiH-d    1>\-    T 

.iikI  <  :  tii.it  i-,  ilic  inomciit  nl  iliK  ■  iiiipli-  is  equal  in 
in;it;nilii<li'  Init  u|»pusiii-  in  Miwr  ii.  llu-  ,iii:>lir.iic  suiii 
III  till-  inonu-nts  of  tile  exlerinr  \iTti,  ,,l  l,ir.  .^  in  ili,-  U-ll 
of    'i  ;ihoul  ;i  point  ill   tin-  ^i-,  ii,,n. 

I"    Uiis    partii  iil.ir   c.ise,    ulii.  Ii    i-    ii.-rU-ill\     i^cm-ral, 
■:    ih.-it     Mr   re'ii'sT..   (M>        '\\-:y\.      \\{t~.     <|u,iniiu 
i'^'^        M"l  i--  lallcd  the   Mcitdinji   Momtilt      !    ''.w   -irtidi, 
iiin-.;(|crt><|. 
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I  )riiiiiii(in  : — 

Hk-  lUiuliiiji  MiiitKin  ,it  iiin  Mitiiiii  iiir  vtrliial 
loailiiiji  aiul  ainitiiitiil  r»..utiiiii>  i>  n|ii.il  in  m.ijiiiiliult 
til  the  aljiclirait  mum  "I  llu-  iiichikiiin  ni  tlu  cstLiicu 
lortts    ti>    lilt    lilt    111    lilt    M.tlii>ii.   aliiiiii    a    I'miil    in    llit 

NCctillll. 
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M'cr.ipn    >-r\iics. 
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\|iM   III!      ■"  I    V  I  M    ~ 


S't 


(    II  \l'l  I   K    l\- 
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»IIM1CAI.     SHIAHINd     l(»UCi;     AM)     lUNDINti 
MO.MINT     lOk    STVTIONAWV     lOXDS 

ON  A  i»i;a.m. 

III,.  Miidinl  1-  iMili.  iil,iM\  .i(hi-i-il  I"  iniin.'ii/c  llii' 
,1,  hnili.iii-    .>!     llu-    \irli.  .il    SluMiini;     l-.inr    i\.S,|-.i    .mil 

•h.-    lirii.linL;    M' I    ili.M.  '    -ii    .I'l^    -'■'  '"'"    '"     '    '"  ■"" 

1^  L;i\  111  ill  '111'  I  1^1   '  li.ipiii  ■ 

In  ivpl.iii.iliiin  III  llii'  miMiiin-  "I  I'm-i-  l<iin-. 
\  S,|  ,  .iiul  II. \l.,  il  iii.i>  li.  pi'iiiliil  mil  lli.il  ill  1  l><--nii 
niulir  .1  iiMil  lliiii'  1-  :i  liiiili  n.  \  I.,  l.inil  ;  .mil  ''"  .m-'- 
l|„-  ,|,llr.  lion  iliir  III  hiiidinu  i-  ilillninl  .il  \.irii>n-. 
sriliiiii-,  il  i-  n  .i-iin.ilili-  L.  Mippusr  tli.il  llir  li.nilinu 
•mllnrii.  r  is  \.iii.,lili  li.r  ilillninl  si.  linn-  ■  ■!  Hu'  li-'.nii. 
M.lii.  h    iiMsi.nin-    i~    liuinr   .ml    li\    lin-    ihri.iv.      I'l''    '•■^'- 


B 

A 

— ^y^ 

1  i^.  ;*;». 

1^  nl.ilid  1.1  this  lundin;;  inllnin.  r.  S,.  ..n(ll\.  .\n\ 
poili.in  III  ,1  liiMin  li:is  .i  Itndrn.  \  li>  -lip  p.isl.  m  shear 
p.ivl.  llu-  iilliii  pniliiiii  III  till-  1)1-. tin.  Iiii  insl.mii-.  in 
(■1^.  ;(,  tlir  p.iUiiin  \  li:is  -liiMird  p.isl  l>.  WlutluT  ;in> 
L;i\rii  pnilinn  ul  .i  lir.ini  :nin:ill\  dixs  viu-.ii  m'  mil  l- 
;isidi-  Il .  >in  till-  (|iitsliiin  iIkiI  I  Inn.-  <\isls  -11.  1 1  .i  lindrn,  \  . 
I  hr  \..S.|-.  is  ifl.ilrd  111  lliis  Irndrli.  _\,  \-  hi.  Il  is  \  ;i  li.ilili' 
li.i    dlllrnni    SCI  liiiiis. 

To   Triite    the    Variation    in    V.S.I\    Due   to   a    Single 
Concentrated    Load. 


In   li^;.    I'l,  .  iiiisidi-r  any  s,-,  linn  Ih-iuith  llu-  In. id  W 

s,.  linn        .,lu;rlii;n.-     sum     nl     iMi-rii.r     Innrs     |i.     Iill     nt 
sr.  linn. 
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II. .11^     \i,    u-\ 
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.1  |K»iii\i'  riin«.f;ini  xaltu-. 

'  '■''  '    'iny   M'.  tinit  lo  iln-  ritiht   t>r  W. 

^  -^   '  ■■">•    '•IK  h      >ri  lion        :ilL;.lir:ii. 

I'MiThii    l.iii<>   l,»   1,-||    ui    SCI  ti, III. 

I  III-   :ilL;»-l)raii-   Mini   nf    I  In-    1.  ir.  ,-    i..   !,  m    ,, 
•II  lion   !■»    I  \         W'l. 

riiriclorc,    S'.S.I-.    Ii.r   .il 
\        \\  I.  imd  >im€-  W  >  A- 

^    "^   I  ;i   iii'i;.ili\.'  .■.iii>t;ml   value. 

1  ■  ■    '  i\    !'.    ilr.ir.  II  I,  IT, ,11. -I   1,,  ii„.   I,,,,..;..  ,i;..  .1      .,  ;^ 
.1  til,-  h, 

'■'■I    \  \  ^.1   .    ..t    :,n_\    ...  P. ,11    ,,l    il„.    l,....ir. 

|..r   .ill    s,.,  ti..iw    I,,   il.,.   |,.||    ,,i    \\      \         p..-ili\,       ,,■ 

\ 

■     ■   '   '         '■    ■     ■  ■  ■        :     W       N  ,,...■, 

■  ■  \  W 

I'i.'iiii!-   lii.M-  ..!,li!i;,i,.s  ..Mill  ()\  .,„  .,  h.is.-  lin,-,  .ini! 

i'!..iiii>y     ihrm    SI.   i|,;,i     tl,,.    \.,| ,1     f]„.     ^1,,,,,^    .,,    .|,,^ 

sctliin    Vh-   ilinrlly    under   ili.il    siTti.m.    the   <  uim--,  will 
'i.    ..r   ll.r    l.,.-,i,   |'(J   and   ST.   two  Mniinht  lin.-s   p,,rall.I 

■  <  >\  I  In-  slu'ar  at  a  M-clion  immcdiali-ly  iitidiTnc.iiIi 
W^  Is  ind.irrminah-.  and  iniv  !»•  icpi-fs.nird  as  su.  h  1,v 
i.oilillt;  fj  .iH.t  S.  ti,r  .ii;io,-..,|„  |.,_,si  jv  known  .,s  i!,,- 
^'.S.|•.    I)i;i<4r;iin.     h    ii    U  drsimi  i..   I'm,!   il„.   \    x   | 


\l'fl  II  II    -I'll'-. 
I  hr  iiiilillMtf    I  )l'-    rcprf-.!  I 


II. M'  i;t 


I  ■>    li.ui.    iIk    \  .iri.iiliiii   III    \    S  I      Uiic   I"   .111V    NiiMilur 
III    CiiiKi.ntr.itt.ll    I  "i.iil>. 
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MIIIIll'I  I. 


'   i  .11 -kU  1    111* 
.r'.'-iitr.ilcfl 


ilr.iw     till'    W.'^    I 


;ii:it,'IMlM<lf,    l<Hi, 

'   «li>;  111.  I'-    I.  ■■   J. .,  -■ ;.    'Hil    ;i  1  i<  .  i . 

',    II  J,     ,.,,1  i,::l...,    :,l  ]<  ,    ,     .     \',-,\       !,. 
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JtJ  -  ■      r         /  <J     -  -  »-  -..O-f-    -5 


I/* 
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-X 


\>i>.  II. 
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III    ii:;.     |i    till'    1(1  l-li. lllll    .iliiil  iii.nt    '..I'-tinn 
\         I  5.  1.111        ;,  ^.j.  1  .         '    .;.)        -  5.KK). 
J'.:;     |i. .1111(1-. 
(1      \  \      S.  1    ,     .il     ,ill\      -.  •   t  i.  III. 


l!.i\\cin  \    .lllll    \'.v-\    l(i;iil,    \  \         JI15 

l!il'A((n  lir-l    .111(1    v,.-(i?t!    l.i.i'l.    \  '■>'- 

r>cl  Ween  ■•(     .  Hid    .iiid    lllild    lo.iii. 

I!.i  w  .cii  lliii.i    .111(1   I.Hiilli    l(i;iil. 


1  .  I.  >         I  ' 


l>.t\'.-cn    t.iiirtli    1.1.1(1    .111(1    li^lit-li, lllll    :iliiil  IM.  Ill , 
\  .-i.r  |.  I.  .  J.  X  I  ;.  1  K  «  . 


'1-  MTI    III!      --  I    \  I  II    --. 

riiilllii:^      Ihi-c     i.idin.ilr--    with    ()\    .,-.    li.is,-    III- 

\  .^  !■ .  'ii.iui.i'u  ..I  iiir  I. .Mil  IK  ,  i)i:,  I  ( .,  UK. 

iilil, lined,  sill  h  lli.il  llii-  I M  dill. Ill-  In  llir  di.ii;i.iiii  'liiiiic- 
di.ilrl\  lirnr.ilh  ,in\  -,,ii,in  nl  llir  lnMiii  i  rpi  rsrii:  -  llir 
\   iliM-    III     •  he    \'.S.  I-  .    .il     th.il     sc,  1  ji  ,11. 

'i     \Mn    III-    iiniiiil    I  till     the    tlianj«t'    in    value    of 

shcarin}<   force    Inun   ,i    -,  .  ii<,n    immrdi.ilcK    I.,    .he   lili    ,,l 

,lll\      111. id     111     ,1      ■.r.linll      iil-l      I,,     ill,,     li-lil      III        ll,,.     1,1, III     js 

L'(|iial  to  the  iiiaj«iiitiide  of  the  load  itself.  I  ..i  iiiM.niM. 
in  llii  I  i-~l  iiiinuiii.il  I  .|s,-.  ihr  I  li.in^is  n'ln  Ninlid  li\ 
'  I'.  II'.  'ill.  :iiiii  Kl.  .ill-  i-.ii  h  ic|n.il  ill  iii.i^iiii  udr  ii 
lln-    lii.KJs    iiimii-di.ihU    .iliii\r    llusc    linrs. 


Repre>entation    of    Ikiuling    .Moment   at    aiiv    Section  of 
a    Keani. 

I.il  i'n  il-i-.  |ii  |„.  ||„.  -.■iiiiin,  liir  l!.M.  :it  uliiih 
it  is  rc(|iiini|  In  i,|  sinl.  !'(_)  iimilip  rd  inlcisnis  ilir 
\  .S.  I-  .    di.ii4i  .1111    in    l\S. 

I-<'l  I'"  l>i'  llllrr  Ici-I  111  III,'  li-lil  1,1  Ihr  _•<  « -pi  ,|  ]  ml 
liMli. 

I'loiliMr    I4C    .Hid    1)1-:    1,1    iiiiiisni     |>0    .,i      |     mid    \\  , 
l!.M.    .11    l'(J  \     .     j;  i,„,    .   '  -         j,„,    ,     ;. 

Hill     \     ■     J  ;         (  )i;    .     H  I  ;ir,-,,    <)  I  . 

■     I,;         (!)    .    (    I  ;iic:i    1)1  . 

-<><>    •       .',         I'.l'     ■    I'.W  .iir.i     I-  W. 

■riiii-.i.n,-.   i;. M.     .nr.i  ( ) I      ;,,,.. I  I) I      .I,-,..,  |.\\ 

.I'lM  ()!!(  I)i:|        .11,.,   II-SK. 
.iri:i    111     \  .  S.  I-  .     di.iLliMiii    111   Irit 
III     I'O. 


I'    niiisi.  Ill    iiinis,..    1),.   |-,iii,-inl)i-ii-d  ih.il    .in-.is  .ih,,-,,. 

<)\     .11,     riiiisidn.  d    |)iisiii\,-    .:nd    tlins,  i„|,,\\     (  )\     ni-,i- 

li'.i-.  iNiiiiiiii;  lliis  |;,s|  sl.ilrniinl  in  mind,  ii  is  sn  n 
lll.it 

The  area   of  the   V.S.I\   diaf«ram   to  the   left   of  an\ 
section   represents  the    H..M.   at  that   section. 

I  111     I'.M.    .ll    .iii\    s, III, ,11  is   .il\i..i\s   |iiisiii\i-,    |i,i-   1  h, 

I"'-ili\''  ■III. I  III  llii  \  .S.I-.  1li.ii4r.1ll1  1,1  Ihi  Irll  111  ;in\ 
-'■'li"ii  !■■.  \'illi  mil-  r\i  1)111.111.  .iKv.ns  i^ir.ihr  ih.iii  llu- 
"'■^■i''^<'  -111.1  t"  ihi-  lill  III  llii  s.iin,-  sr,  ii,,n.  il  iii.i\ 
lir  |)iiv\iii  ^iiiniili  i,  ,in\  ih.ii  ih,.  p,,siil\,  ;ind  nri;.ili\,- 
■iii.i^  ||>  llli'  Irll  ill  llu-  riuhl-h.ind  .iluil  iiiriil  .m-  i(|U.i|  ; 
inn.  ■■,  Ih,  i'..\I.  .ll  ihis  .iliiiiminl  is  /,i-,,,  |  j,,.  |!.\I. 
ll  liir  ill  l-ii.iiiii  .liiiiliiiini  |s  .ils.i  /,  11.  sin.  I-  llin,-  i-  nn 
■ili-i    III    '111-    N'.S.I-.    di. 1141:1111    111   ihr   Irll    III    llt:il    srrti'in. 


M'li.n  I)    ■- 1  M  II'--- 


'\i 


Section   at    wliith    Maximum    H.M.   Ottiirs   lor  a    Sinjjic 

Load. 

AI'.DI-     'l-iu-     )-'■    i--     till--    \.S.i'.    ili:ii;rani     loi      ihi- 
l(j:id    \V.      (  (.n-~i<lrr   .n.Ms   ,il>n\,-   »)|-;   p.i.irnc,  li.low    (  )|-. 

•Ill,-   H.M.    ,11    .my   Mili.n    M'   Ic  llir   l>ll    "I    llu-   li>.ici 
i^  icprr^ciilcd  i)\   llu'  iiVi-A   .Wl'l). 

riu-    U.M.    .It   .in\    -^r.lidn   (.1.,    iM   111.-     iiu;lii    "I     '''>■ 
I.M(1,    i-   n-pr.-^ciil.d  i)\    llic   .iri';i     \llt  <>        I  t.l.l). 

i;,,lli    i>l    tlu--i'   ;iir;i-    .in-    li--    ih.iii    llu-    pi.-ili\<:       !<-,t 
\IU().       Ilu-r.-lnr.-.    ihr    ;n-.-:i     \IU<)    nui-l    iipn-~.-iil    llu' 

-■.-.il.-^l    U.M. 

Ilill     AKCO      ii-pi.--.nl-      111.-      r..M.     Ill     .1     -.-.  li.iii    111- 

liniti-U    .1.'-.-    I.'    M<',    I'Ul      -lill   1"    'I'l-     ''■'"    "'      '''•      '"•"'- 
l'r;i.  til  ;ill\  ,    llii-   i-   llu-    -.-Mi..n    !'.(   .      ll    ii.ll.iw-    ill. it: 

The   Maximum    i<-.M.    for  a   sinfjlc   load   in   a   j»i>Ln 
position  occurs  at  a  section  directly  under  the  l(»ad. 
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K I 
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I  i^.    12. 


I'niformly    Distributed   Load. 

A    imil.uiriN    di-l  i  ilnil.-.l    l.i.iil    i-    nm-    -ii' li    tli.il.    ii- 
nialt.-i-    h.iw     -m:ill    ;.    pMrlimi    ol    Ih.-    .ii-c.i    l<>,iii«-(l   i--    i.)ii- 
-i(l<-i-<-ii.  iht-  li>:i(l  p<-i-  unit  area  i-  .-ilw.ix-  tin-  -.mu-- 

Siii.-t-  till-  divi  ii.--i.)n  i-  .  iinl"iin-(l  to  i-ii-pl.m.ir  l.u.  (■■-. 
;i  imit.inniv  (ii-.lriiuilt-(i  i.i.i.i  in  liu-  i.  .ii.  .\\  in>^  piniiii-iii- 
will   nuMi)   ;i   load  ol    m>  imicll   per   unit   len({tll. 
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It  'ii.i;.  I"  p.iinli'!  1.')!  lli.ii  ill  |ir.i.  !i.  1-  Ml,-  i,  ■  mi 
'iinil'iirrtilv  dixii  ilmu-d  Im.mI"  i,  \,i\  ,.liiii  ,i|i]iliiil  lo  a 
iiiini'iii-  .i|  .  Miiri'iiliMti-il  lii.itK  jil.i' 1(1  \c-r\  (|i.-,-  1,.  ,,n,- 
aiKillii-i.  Iiir  instanrc,  a  irnwd  ,.t  pruplf  -laiiilin-  uii 
a  lliiiir  is  n-ii-rtiil  l..  i-  a  ■naldiinlv  (ii^triliiiNii  l,>:i,l  nf 
SI.  iihirli  per  sf|!ia!i-  Idi.I.  w  iail  ill  Icalilv  llii-  inad  i- 
"'•id.  up  "'  .1  iiiiinlKT  of  rnnrt'iitr;it«-(l  luad-  p!a.  i  <l  m'v 
I  lose  In  ,,11.  atintlicr.  I!i'Uc\lt,  tln'  .-issiiinpti,,!!  -i\,< 
rtsiilK    uril  wiiliiii    all    limits  i.f  variM\. 
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To  Trace   iIk    Variation  oi    \   SI  .   aiiil   H.M     in  a   Ikam 

SiipiKirliMj;   a    rnilornilN    DistribiitLil    load  oi 

U    I'oiiiuN. 

I.'l     ill,-    liali  lull    ai,'.!    ,,l     11^.     j_;    n-pv,  s,ia     'in-    '.,a,l 
I n^H    lii-ii  iln:l,il    ,.',-1    il'i-  ,-'ilir.-    l.-ii^la   ..|    ili,-    Ihaiii. 
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ll  ill,'  \.iliic~  ..I  \  I'l-  lili'Miil  \\illl  '  »\  .1-  .'\l-  "1  '\. 
ill,-  iiii\c  will  111-  .1  ^li,iiL,lil  iiiii'  -mil  I'l.il,  I-  in  llir 
pr<\ii>;i-  I  ,1-r-.  lllr  v.lllir  i 'I  llir  \.>.l  •  .il  .I'l'  M-itmil 
w  l!l    1„.  dii,-,  ih    iiPil,  I    ili.ii    -r.  li.iii.      I  hi-  ;-   -hnuii   li\    llu' 

lillr       \K. 
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.ll     ill,'     I  i-lil -IkiihI     .iliill  null' ,     iiiiiii;     ri|U.ii     111    /rrn 

.ll    ill.-  .  1  111  1 1-  111    I  111'   111'.  I  in. 

In    iiiili'i     111    .i.n-idii     llir    \  .ii  i.il  ii  iii    in     !'•    M.,    lit     llu' 
K'.iil    I,,    ih,'    I. 'II    '.I    any    -I'liiiii    I'lj    '■«'    -i  pLu  rii    l"    .m 

,  .jii\  ,il,  III    ,  ,111.  mil  .ili'd    I. Mil    111    11  ,iL;nilni!i-  ^^  .    '^lii'li 
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Caution : 


,„,1,  ,)  -|„,uM  1„-  -i.ilii.-iii  uitl.  Mli-i.n,.  ...  \l)  ni.iW 
will  l„.  .,  lin.inliu  "l.iili  «i'l-  "''>'!  nnilliphiil  l'^  'I"' 
s,.;,l,.-  1,1  li.ni-  .mil  .liMi.n-ii.n-.  ui^"'  .i"  <"''  'l>i""".^ 
Mlil:il)l.'    Ii.i     M-i'    \\i'li    i.i<iin.ii\     -    .ill-. 

A    Ciraphital   Method  of   Constriittinj*   the    V.S.I  . 
Diajjram  for  Contentrated   loads. 

I  ,.,  ,|„-  M-.  Ii.i  (ll:iui.i>n  1.1  llir  luni-  ,i.  lini;  "n  ihr 
,,,.„„  ,,..  ,l,.,„p  ,.,  ,.n,  -uli-  ..nil  -liuli'l^  '"'"^^  '!"■  "P"- 
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I  |,,,  \  ,s  |..  ,,,  ,n\  -1  .  lii.n  Iwl-Aiin  Hn-  li  li  ii.inil 
.,lM,tn,i'nl  .mil  llu-  In -I  I...1.I  i-  --'in.il  M  Mn'  IH I -kiml 
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111  llir  ih.iin,  pi  ,11  t  ii  .iil\  ,  till'  iiii'ililiiiii  .ll  llii-  piiiiil  i- 
~iii  ll  .i~  iiiili'  iliil  li\  llir  --Lil'i.!!  <I:.il;i,iiii  ll  i^;.  lui,  the 
li:iin  iMiliii'^  ,1  till-ill'  liiiif  111  I  .  ^1 11 1  piiiiiiiU  .il  f;irli 
sidi'  1)1  llii-  I'liiil,  ;iih1  iIic  wii^lil,  ■'.  .i-  m1  imkiinwii 
■i'.ii;M'l  ii'lf,  ii'iiiL;  viTlii.ilK  iluwir.  ii'i,  I  lu--i'  ibrn- 
'mil-    .111-   ill    iiiuililiriiim :    tlii-ri-|iiri-.    llicif    \cili 

^oll,     il     I  1  ill-t  niiird,     inil-l    i-jn-r. 

ll     111      .iliil    (     \    •  I-  i-.    i.j:    1,.-  ill  ,!•    l;    ll.    I,  pii-i  .   ■ 
■In-    !\\n    Icil-ilc    lore*'-.   1  MTliil    Ir.     ilu-    ili.ii' 


r' 


.1 


FIB.    GJ. 


cviiiriit    iIkiI    iIh     nil,     iiijiim-     \    l"    !■    mii-l    ii-pii-iiii    iln 
liifi-c  I'SiTU-il  In    llu-   \\(i;.;lil,    Imil    lU  '   .mil  (  '  \    h.iv,    'n  ,! 
p'-uj-H'rly     •■i>I1--t!-lllt«'(!,       \\'     ■'■■■i-       ':;.■     ■'i.l-T-ini    ^lili-       ■     .    , 
^1  lit*.       I      Xi'i-lii     ll     I'lir.   ,         ,,   tit    ■'      li'ii'   I!"     itil 


Il    ;i    [xrpfndiriil.-ir    1m-    «Ii;i\mi    triim    i 
'    ■:\:i\    \h-  miiiiu-trirrillv      !     •  ■■     •'■    ■ 


\U 


1  lie   ituiximiim   \Mit;lit,   lln  ii,  ili.il   may  1^ 

:  1  f   ill  H  lU    Is    I .  ^)  M  t    \   ;   p.  i;tni|s 

I'l    I  i^-   '  .;   uiMi-nil    ili.iur.imm^itii  .illy  ;t  small  can- 

(liuvcr   lunki-l.    llic  io.id    w  iiii  li   il    sii|)])iirt--   licini;   i'(jiii\;i- 

li'nt  !(>   I  .f xTo  |ii'iiii(U  :iji|ili<-ii   .i)    ilii-  iiiit-idi-   i,,itit   ;is  imti- 

'.  '].     It    is   rLijuirnl    in   liiiil    tlic    strcN>    in  liic    iiKiiibcrs 

III  till-   triis^. 

<    ''ll-iilrl-    ihi'     1,11.  c,    .11   liim    .i!     llr    [iiiini      \li("    .,!     ihc' 

Irame.      i'lirfo    i-,    ,i    Kimw  n    im-c     IK'    ol     i,i.,i<i     pDiiiul-- 
'■•■^:     \(-il  !■  .i!l\     (il  i\<.  ii\'.  ,11  il,    .Hill    i\si.   iinkiidwii    |4ii,i-s. 


/.' 


Fib.    64.  FJK.    65. 

•    \    ;iii(l     A  l>,    \>.  hiisi-     111; 
Stn!if-:il    Di.-ii-i:;!!!   fi-'i".    - 


FJ.!?.    66. 

'  'I       .H    licin        .11  I-        l.lHiN'    II.  1   ill- 

rt'jiri-NCTls    ihi-,   iiniililinii    of 


ii>m    .iiiv    [K.mt    I!    (I- I: 


II1--II  II.  I    l<(  ■ 


■111  i\\  11    \  .■I'l  I 


f, 


|!C 


Mrici    iIk-    riiftcs    iiiiilcr    toii-ulLratiiui    art    iii 
ii|iiilil»riiim.    tltcir    Mttur    |)^)l\f>on    must    i.ln>c.      i'.    , 

'.'--,    !:•():;■    ('   .im!    1'    ;  |-'i_;     ■-:   (|;.i-\    liiu-^   In   1 1  jirf-tiil    l!.. 
ilirt-ilinns  of  till'   t'i!r<<-s   CN    .ind    \|!,    r.-siiri-ti\,-i\  .      Thi-s,- 
linps    iiittTM-ft    III     \.      I\  i.|.ii!'\  ,    (    \     iii.t     m;      1  i^,    •  .- 
n-|irp>iMt    til.-    iiniuuAM)    li.nj-    (    \    .iiul     \l>,    iln       s,h„ 
Mi.iik-.  inuiL;  .  .iiititiii(iii-J  trmii  llio  iiiili.d  l<>  the  liii.ii  ]Miin- 


II"'    iTi.in-ir    l;i    \    i|i^.    ■•-.    ,.,    Ii.,n!   .  ,,n-.lni.  lii.ii, 

>t  nl-.      i,(«Ki     pnuniN.    (    \     11,(1      \|;    ri|)i<'-«iMit     ii 
!  ,.11...  iw.iin<l^    iiiul    i,i„„,    ^  J    |,,,i,ii,K.    ic^pri  ti'.cK 

ll\     <li;iuiii^     :,    111  w     ^l.ili.  .i!    lii.i-i.iiii    i|-i-.     -  ,i,,i 

I'l-"  i"^   "II   ii    •!''  Ml-  .ilii.-.<    (Ir.lii.  ,(l   i|ii:mlilii  -,    n    i,   m'.-ii 
ill, I'    liir   m.-ml).  r  (     \   i  \,i|.  .,    |.,|,..  .r.\  .,\    .nul  ;lu-   ii.  n  :■.• 

\l'       I      liil'i-     .rL;.ll.ll      ill.       jM.ilil      ll.ill;;     .    ..11x1,1,;,    ,1. 

I  '  '       :ri-;iil>i-i     (    \     N.    I  lii-i  il,  .If,     111    I,  iixi,,ii 
'"■I'r^    1<.|  II    .ipiiM  ■    1,1   111,-  ,  M,  1,1    ,.t     I  ,,  K., ,   p,.iii!,N,    .,11,1    t|„. 
"''•.'iil'ii       \l'.     ill     .  ..iiipi,  x,l,.|      1,-1-1-     luni,;     .,,!-;,•,     -,.,i 

'■  '     !l"'     iMrlll     ,  ,1      I 1      s    J     p,  illlllK. 

I'  'I  ><-l  |>I  l<^rcc^  !■>  ill  iipiililtriiim.  (he  .iljjcluan. 
-mil  (.1  iIk  iiKMiRHts  III  the  InrcL-.  ahi.iil  .iin  point  o 
cipial   111  /irn. 

I'i~-     '^"    M-pif-cnN    ili.iui  ■i!ii:n.il  i,  .,1|\     ill,'     ii,ll',.il    ,.| 

:iii.in^iiiU    .1     -\v|ciii    ,,|    l,\,ix    In    .,    \-,  ,l:^Mii._;     -,  ,•,!,■.       (  )| 

•'ii^''.     Ilii'ir      .lie-      ,,-il.ii Ii-h  i:.  !l,iii.,l     ,1,-l.iiU     wlii,  li 


/y 


'/a 


<- .  *■ 


c 


-i — I' 


I  ij*.  .Ml. 


'I'll""   '«•  rrpn-.m,  (1  ill  -11,  Il  .1   iimii.',   liiii  i!,\,-iii„!, -. 

llils      pn.lilem      illiivli.ilr-     111,-      pilmlpl,        lir,,,l\,-(l    h,     .,11 
v\<  ii;liiMi;     M-ati's    ;iin|     ii:.i.  Iiii,-,     |,,i     u-ilii^     ih,-    -,iu-iii;lli 

'•I       T.ll,-!  i.lU. 

\l''   -''ill    I  «     ■<!,■  l\\..   !,  \,  !  .,   til,-  I..I  in.-i    h.-lp-    liiiii^,-,! 

N    ..'111   llii     i.il!,-i    I, --nil-   i.n   ,1   knili-  .-il-r    I),      I  li,.    ,.,.,. 

'I'  ■!'   : '  "i    l'<     i-  I  nil  111  .  I,  ,1  1,1   !  I  !,■-,-   1 ',  .,  !,-s ,-.  X   ,it    I!   .,ii,i   (  ■ 

'.'■    ;>iii     .in  -   1,1   .i!',  ,-■    ,  ,|    I , ,  ,     ..-,  .1 ; 1    1 1,,     .  ,  ...,,,, 

V  inrit  III  >i\  pmrihls  is  (.scrinl  mi  iIk  lcM.r  Alt  at 
.1  (li>taiiL.  Ill  |\Mi  JialK-s  iriiiii  the  hin'>\-  A.  What  i-  tin. 
ni.i.ipiitiiik  III  the  uciitht  \\  [ilacLiI  nil  iht  iip|Hr  lt.\cr 
a:    I     -iKh   Ih  It   the    s\liiik    s>>ti.iii   i>   in   ctpiiiibniiin ." 

'        M-ililT     tlu'     It'MT       \i;.        |l      1-       1,   I,   ,1      nn,,n     l.-v 
'      -     ''■'■    '  •  "1.    -I      1.,-,        ,  I'         iv.     ,„,,||,,].,^     ,,„     |.,iki:,...Mi 


\  I  ■  I  ■  I  I  I  I  1     -  I  .  I  I  '  ■-  . 


I ' '  i 


\('ilii,il  li.;ii  1'  ,i;  il,  .111(1  llu-  ii.i.  li.iil  .it  till-  liilit;<-  \. 
I  111--.!-  Im;.!^  ,iir  in  i-i|iiilil)rn.;m  :  I  In  i  il  >  m  i-.  it  im  uncut  •. 
Ill-   l.ii.rii    .ilioiit    ;m_v  pi  'inl .    -  M 

I  ak«-  r,  iiiiui'i  ^    .iliiiiil    tin-    ]i.  .i;  I     \. 

-M        Ml-:!!  linn     .it       \        /lid         li    •    J        I'        1  J       .  • 1.1 

.Sim  r    \\i-    il"    1     't     I-iiiiv.     wIirlliiT    I'    .1.1-    iijiw.inl    or 
tlnu  ll\\:il<l,    lilr    iimill.  Ii!    ■>!     I'    i-    .i-~uii:i'il    |iii-iti\i'. 

I'  I.'  I.'. 


I  hi-     llru.llnc     r-,-llll      -linw-     Ill.it      the     riurn.Ii'  I 

.ilir.ii!  \  I-  i;i--.itiM-:  i..-.,  1'  .^'1-  ii;i".,iiil  .it  l'>  .1-  in- 
ilii  ,ilii|  l.\  IJir  .iTi .  iw  luM.!,  .nil!  ]-  III  ni.i^ii;h;il>-  ''i:!- 
|iiiUI'll. 

Ill,-  Kid  Ki  IS.  11-  .1  till.  1  .iw.i'.  Ii.iir,  1!.  I'.  !ir;-i. 
lluiilii;i-.  <  \,  !  t  .111  I'lll.il  ,111(1  .  ijiji.  >-itc  liil.(  (J  .It  it- 
llllni      iMlillliu      (      ;     i.e.,     .11      (        tllcH      i-     :i     Mllii.ll     li.lii      ..t 

nlif  piiiiiii!  1.  liiii;  il.  iw  ii\>.  ,11  il  .1-  imli  .ili-d  li\  tin  .ri.iw- 
li.-.id. 

(    . .11-1, Id      lllc    IcMI      I    <  ll     i-     ,11  t.-d     i!|"ii>     li\     thi.  ,• 

Ilk,-  ill  ciiiiililii  iiiiii,  \i/.,  till  t.iKi'  W  .1.  tiii^  .it  !■-.  'lu- 
ll-.i.ll, .11  1. 1  lli<-  knilc  i-di^i-  .it  1).  .111(1  till-  ill..-,;,  11  \<-iti.  al 
l.iri(-   .11  tiiii;   .it    (   .      l-iii    tlii-    -I  I    III    1..!..--,    -M    .ilidiit    .iny 

p<iilll     «-<lli.l'-     /,-K.. 

I  .il,  I-    nil  Hin-tit  s   .il .,  ii:i    I  )  : 
-\!       (__)       ..-       (l,  ,1,  ti,.ll     .it      I)   ■    /.  K.         \\         Ml      '< - 

I  'lit  I  iiiu;    in    I  'n-    kill  i\'  II    \    I'ri-    .  il    •  J        .  ,    ','  i-    L;i-t  : 

W  IK 

W  I    ; 

111. It  i-,  W  i-  .1  wi-i'^lil  111  1  ;  pMinid,  .md  .n  I  -  in  -ii.  !i  .i 
III. inn,  r  .i-  tn  u'l'x'  ■'  ni^.ilr<-  n-.r-.-'i  !.i>i;l  1)  \\  . 
lli<-'i-ii  .1  (-,    ,1.  I  -   di  .\\  iiw  .11  d. 

Ill,-  1. -.1(1,1  in.i\  (iin--tl..ii  \\li\  tli(-  inoiliculs  <it  I'  .nui 
\\  in  .-(iMli.n-  !i  ,iii(i  I  .' '  ucic  wiiHi-n  tii.-iti\c  '.'lien 
hi-  ,-\p.  li.n.  ,  \\,iiild  iiiii-^t  lik<-K  -.i\  lli.il  linlh  lh(--i.- 
((11. Hit  it  il-  -lii.iild  111-  i.;,.itl\c  ill  1  ompli.iiii  <■  with  the 
(Kn\(-nli.>M  III  pi>-ili\r  .111(1  Mi-w.ilivi'  indnii-iil -.  Il  ii:tist 
1»-  l.i-pi  ill  i.iiiid.  Ii(i\vi-vi-r,  ill. It  .ilthiiiiu:ii  t-\p(-!  i(-tii  <•  -.i\>- 
that  I'  mu-l  ,i('t  iipw.ird  ami  W  d(iiMi\s  ,ii  il.  ihi-rt-hy 
i.;i\inu  Mri;,ili\<-  itiiufciil--.  it  i-  (l.iii^i-ri  ill-  pr.ntiii'  to 
asvdii'.c  lli(--(-  -i-'l-<-\  idcnl  1.1.  t-  in  the  lirst  phi' c.  I'  i- 
rciici-.-ilK  -all  r  til  a--i!!ni-  lln--c  fnri  i--  I.)tallv  linkiinv.H 
and  iIk-ii  1>\  llic  i  la-i  .nin-^  nt  the  pmlih-ni  dcducr  !»o\v 
ill.  '         ,  •         III,-      m(>n-,i-nt         -   -  !ikni>-.\  n      Im    •  ■  ,' 


''   ■'    '■'"■      '■   '"    "'•'   l"Miiul.   Ik   .\,i!>.,|    ,,i    liK    „„nl 

■'     "'-     "I'i'-     ■l.M!     ,l>     l!l,lr..lU(l.     uh.il     |,,ie       S     lililvl     |„ 
vulL.I  ,11  IlK    I  Hilt  .,1  ill,  „i|Ki    .iriii  III  nr.Lr  1„  P|c^tr^■. 
i.i|iiihlirliii'.i .' 

'  li"-      i">ll\       .1.    i«(i       llfKltl  I   hi- 


F'«.   81. 


■■I    Uk-  pin  on    ihr  ri-;ink.   ,in<l    i.„    this   i,r,,l.|,.|n    I'   .,i;,l  S 

■■■'''   '" -i<l«'n<l   ;,s  arlin-   p.Tp.iuli.  i,|,„lv   t.i  ill.-  .irms 

-I   til,.  .  r.ml.      Sin.-..  ||„.m>  l..r.  i-s  ;,,•,■  in  <'f|iiilil.i  iimi.  tlifir 
li'i"'-    '.I     .nilnn    m,i-l     iniiT-.-.t    ;il    .-i    .-.uninoii     point    :i> 
I'l'li- .il.tl.      .11:.,.,     |,„v,.^    ;„    ,.,|,iili|,:-i,|,|,    „,|,^,         .      ,, 
i'"'"'         '''  l«'int;    in  f<niilil>riiiin.   iM 

I  -iki'     iiu.ii.i  ni-.  f 

K^t.iiiuti    ,,(   till-   .  r;m;, 

-M        \li         \I.,        \u 
i'.  .        (1  -^ 

I'l.t:i.-     i:      '.]',  !■ 


\.''-i.    .illli.ii!i;li    S    1^    |l„-    lime    whirl!    tmivl    :„\    uith 
('      -Lin    In    -i\c    r'lnililiriimi.  It    .n:-i    I„.    .1.    ..; i,..  _ 


M  ri  II  . 

StiKxl     lli.il     il     .1     liTii      r      •■      :    ■■  ■  (i    ;it    «iIU-    (Mill    (il       the 

CtMllis        -      v^..^.   n,     ti;    ,1      lllf     Cl.inl.  ill     <A<Tl      Ml     !!■■     .'I.' 

fll.i      I               .     t(jl!ill    iMIt    (IJipdNltc    t"l  S    '           iMV    hl)(l 

i                          !.i-lriu  (!.       11;.     iiiidv   in  I  i>l^lintr  llli>. 


I  <>   I  111(1   till.    lUiiitioii   (^  : 

.\[)[>ly  filhcr  tli«'  ff|tinti<ni   -  \  ,     •' 

s«-I  <>\  fi.:.-  I',  I).  .111(1  S.  the  \;iiin-  ot  the  >inc  o! 
(■(i>>in<'  ol  !!.!■  .Ul:^;!-  'il  ini  'inil  i.  in  nl  ()  ro.iv  !),■  fnuiw! 
friim  the  fj'ncii  clist.it"  .  -  •  '  I'  iinl  s  ii.r  (  ,  ihpm-  <Jis. 
t;ini  (••>  fiirniiiit;  l!  -id.  ■-  ni  .i  ri^hi  ..pi^;!)  il  iii.itiylc,  otic 
.■mi;li>     <if     whirli  ilir      ti-»|iiir<.-il      im  Iiii;il 'mi        !(      ill.' 

Ii\  I  "  >li  ni;-.-    Ill     ilil^    lii.ini^lc    In*    (  ;ii(nl.ili  i! . 


I  1 1  \  I  ■  I  M :    \  \ 
SIMI   I  I  \.M  (MS    rsi     4)1     I  yl    MIONS 

-  x     II  .iiui  '-^      I). 

[i.i-vililr     I,)    rlclrllKinr     \\iv     i.lillMi'Wl     lor.  l'^    i  ,1     ,-|     vrl,     ,,iu' 

■"    ■■'    Iniir.    In     111,.    Inii,-IM-I'rl,.,il    II I    .-illliT    llic   <-r|i;.,ll,,;is 

-'^  "   '"■    -"l  ".       In     lli<-    i:\^r     III, It    \..iil     li,-     I.il,,.,,     up 

""'^''    ■""!      I'l    ii'.niv     1  llii-i      I  ;isrv.    li     j,   iiiiK     j>,i.-il,;,.    lo 

■"'"'■"■     •!'      I'lilK     In       ihr       Hinilh.lllroli-.     ii.r     i  ,\        ihr       I  \\  , ) 

♦  ■fjii.ilii.n-   -\         ,,  ,m,l  l^•         ...   .m.jin   -11.  h   ,  ,,v,-   r  iM.iin 

pi  ri   ,il|li..|W     ll'll-l      111-     ,  ilwci  \,,1. 

I'"'      '""'      I1U--    ili;;.     i|'i      i-     i.iii.wn      ,1-.    .1    (  i.-nn.m 
'  I  li-----      I  iii-  I'lrni   1. 1    -iiii.  line  i-  ,, lis,  ,!,■!,.   ..^   i.n    ,1-.   ih.m-- 


laon 


Fig.  'J.i. 

■    '  *  ~    j  ■    r  ■■  ■  :  •  ,  , 

"<  ii     llir    liiiip..-c    ..I       iilii-li  .iliii^      ill,.      p,.inl      i;ni|,  r    lii- 


M'l'l   III!      ■.  I    \  I  M    ^. 

!  iiii-icli  !  iiiL;  lilt  1..I.1N  .i.liii-  on  ll;i-  tiu^N  .(I'd 
.i|ijM\  iiit:  liii-  <i|ii.iii(in  -M  (.,  i.iMn-  1!  I'Miiiit-  .iliMut 
1  pi'iiit  ill  llii-  mil'  111  ,i.  iii>n  III  cithir  .ilmtnuiil  km.  iimi, 
il  i^  -II  II  lll.il  lilt  .il>i.t;i;rl  t  i  .mi  I  ii  n ,  s  .ik'  I.hiIi  ii,ii.il  Id 
..iK-i    piiuinN. 

Consider  tin  iortcs  atiinjj  at  the  point  I.MI>  (>i  iii- 
.1'    I  )i. 11:1. nil,    \'\-^     1,7        SiPH  (■   ihr-c    liip.-     iH'    ill   I  (|nili- 
i'linKi,    i:\        ,,.    -^■        ,,,    i.M 

-X        \i  II        Xiiii       \iii        .1. 

I-II  .ind  III)  lnir.L;  Imlli  iiiikii<i\Mi,  .i^-iin!<j  lluii  \'> 
I'l  i-ili\f. 


/-//^  ga 


-/g 


I) 


Fi^.37. 


EOOO 


111) 


111 


-■    111) 


■    I'l'    '    I         li'.ll       III      .>!  (|l   1 

I   II      :>n.|      III).     .•,„..t'. 


llu'     U\(. 
It*.,    this    rrjii.r 

". r    ■ 


s       ^ 


N 


N 


\       ,n,l     1\ 
•      t  "!     ,ll     llllll  U-    ti 

III     ;,1M|     III)    ;.  . 

'"■    <llMHM     wilhutll      :  r   ,,:       ,.',  .       ll   ,•    .is^lMllf)- 

'  '     '■■-'    ••'.!!...       Till.'   assiiiiiptionN   ,is  to   the 

^i>iii^  i«l  IIk  ^  >  ot  the  iiiiluii.vMi  loicL^  miiNt  be  m 
.11.1.1. nl.iiKc  \\ilh  iliL'  :i>-iimi)|j(iii>  ;i-,  ti>  iIk  >ijiHs  ol  Hit 
\  •-  <i|  tile  iiiiKiiii\Mi  |((rtL>  in  till-  hist  pl.UL'.  U,::-.:,-.^ 
'■•  I  -:.  'tS.  lot  AK  npn  -Mnl  lli«-  line  of  .•ufinn  of  llio  torrr 
I. II  ilii4.  '1-1.  ,111(1,  -.iiiK-  th.'  \mi  w.i-,  iissimuil  posiiiv,-. 
III.-  line  CI!  will)  s.-ii^c  ii];iik  lo  tlir  ri-lil  .■vid.-nllv  n-prr- 
^.nl^  rh,-  .i--iim.<l  \iii.  \,,u.  alllidiiuh  tlu-  m:i.L;iiilii(!,- 
ol  \i  II  i-  iml<Mi.\Mi.  .in,,  111,-  111.,-nitu.l,-  .,!  th.-fon  ,■  1. 11 
!•-  !iiii-n..v,n,  \,\  ii  i,  .,,u  ll..,.,  Ji^.  ,,.s  i!,.,,.  in,  .p... - 
'i^<;  "I  '!"■  n'.i;Miii::.i.  ..I  Niii,  il  ih,-  \n\  jv  ;,>-iim<'<! 
pi'-iliv.'.  111.-  ^  Ml  mi-l  !„•  .,,..iMi.,|  ii.-.iliv<-  ;is  ropr,- 
-.i.l.-l  1)\  ,,ii  h  ,-i  liii,-  :,.  \(  i|i,..  ,,s  .  ,1,  i^  ,,.,,,  !,.,,„, 
I   il;.    ',N   tliirt    lln  iiKlIt.'l-  uh.il    ihr    l,ii-tli    .,1    ill,-    liiu-    i,pi,- 


Sl-nlillt;     \  1   II     In-,     ll 
\l  11     u  1 


If  Imc  r«'proM-niin-    ili,-  .  .■.n,--p..n<liiif 
■'"    'i-i\'-    ii^    ^<-iis,-     m.-irk     p.iintiiiL;     'Inwiiw.ird    in 
>r<iiT   ii>  niinplct,.  the  ill.i^i  .-.hk  i 


^^ 


'■'     --!■'  •■    '•■  .1^  .    i!    I     >'\  iil.iii    ll,  i!    ^■||l,   rmi-t    I«- 
i..-;^.ili\ 
I  I   --ill    (5  111)  Mil  (in-  ■:    2, coo-  O. 


ll    \"  I'  !i<    piini;irily  ;i-.-.iiiii,-c!  pn-iiiv.-. 


>-'l!lO: 


il) 


II) 


III    I 


Ii'  I 


I  I  I    I 


Mi:iii|)l\iiii;   IhiIIi   siti' 

111, 


I'" rum  the  jjosiiiv*'  siyn  ci!    :  .1    . .       .:, 
till-   iisMintptions   .IS    to   the    Xiin   ntuJ    Vii 
The  ^'iiii  \\ii>  a>>siinu'tl  ncjjativi-  ami  Xnii  pis>iti\t. 

.       ..    rn       !,.      i.       .,.■.!:         'i .  Ill),       ''>-V>    i..:. 

.i^.iin-.l    llii-    iiuiiit  ■  .■'!..  !     1  I  1  )    I  .    ii. 

»i.  Ill  [11 .1 II  .!•-, 

>  Ji-i  1'    :•  ir,    ihi-    \aiuc   nl    111)    llolU    (  ; 
ill) 
III 

r>\     >iih-titiilii  111  : 


111 


l!      i>     i-\ti|rlll      llnlll      tilt-     lic^.llivo     --i^^ll     lit      ill 
ili.il     liic    .i--^iiii;r(l      -.i^iis    1)1       \mI     .111(1     ^  I  II     :i;i- 
i.e.,     \  I  II    i-    Ti«-L;:ili\  I-      I  ml     N  Mi     in  .-ii  i-  .-,       I  !<■     l. 
1  li<-i'<-|i  111.  "  ;i\      1 1 1  I'll     1  111-    pi  iiiil  :     I  1-   ,     1  !:■■ 

1 ,1  1'  "  1 
11 1    i--   in    li'ii--iiin  :■  -    :  1 : 


1 1.  II 1   III 


<-(Hi.ii  ii  111  -\  11  Im  1-11  ii-<  li  Ihi-I,  ;illli(>iiv;!i  tin-  work 
Woul'i     ll,i\r     liiill     ^lii^llll}      Illiin-    iiPiil'.iii.        I  ill      111.;'!    ..' 

til.'  iii.i  .  iliii-  ili-1  i:^-iiin  i-.  ili.ii,  it  tile  i'i|uatiiiils  h.nc 
to  he  iiscil  >iiniiltaML'<tii>l> .  the  asMimptioii.s  as  t<.  •  ijl:is 
ill  tJK'  Nccmul  cuiiiition  lnll.^t  he  in  aeenrJaiKe  uith  the 
jiixeii  liiie>  ol  aetiim  ul  the  imkiinvMi  loreeN  aiiil  the 
a^Nimieil   >ii5n>   111   the   tir>t  ei|iiatiiiii. 

Ml.-  1  1  ill  ^I  ri:i  I  ii  111    ,1111  i    '1  Mill  11  i;    in    I  iii-    !  ni-.^    1  !■  iu; .    1 1'  1 
.!'.<■      \  in;!;ii  ill  nl   .ihinit    iIk'   --.iiiic  .ivi--,     l-nun   tlii-.   I.iit    \\«- 
Mir   ;it    lilwiiv    111   ^:i\    tliiit    llv   I.-l  l-li.ind    IkiIi'   nt    til.-  tniv, 
will    11. i\*-    lilt     ^.iiiii-    ^iii^^    111    ,im    1  ti     ii^    II  in  iiiM-i -*    .1-.    I'l- 
1     .1  -piiiiil  i!^    nini'iM-i,    in    i!n'    nilni     li.ijl    ^  i|     ilw    • 
i;   wiiiilcl.  I  Ik;  I  ii  itf,  !•<■  unnccc.s>ar\   in  1  mi-iili-i    •', 


''    "''     ' '     I-    \    I'     ..III.  i     I.,   iiiul    111.'    siri>-    ill    ilu- 

'I'*'"'"  '  I  I  '1  .1  1  \  l-l.  uiil  I.,-  ill  I,  t,-;,,n  ,,!h1  I-.  \  it! 
•  Mii!|ir<'s^i.»n   III  Ilk;   v.inii-  cMi'lit    .!>   ill.'  II!    ,,,-,, I 

I  III.  i«-|M-i  tivi'ls  I.  ii  i%  ;i<l\  i>,il(li-,  Ihiv.i,],  ih.ii  th, 
ri  :t«l<  T  u.,'  tliriiiinh  !lw  :in,tl\  lii  iI  (i.-lirmin.ili..n  ..I  iIu-m' 
■-irfsM's. 

Ciin>iilcr  tin.    iiirit>  ;utin;j  ;it  Ilu    |><miiI    I  I    \ 

II  i       \  .  , 


I'i      •  • '>t<l.im<-   uiili    ihf   ;i.ssimiptii>iis  :i»   lo  ili.-    \m 
■".I    \i   .,   ill,     \i  I    ,,i,,l   \  I  \   w  il!  l„,t|,   |„.  ]„.,i'u, 

'■^  1.1-111)5  I  .    \      -111     I..  ,  J,<«  KJ  ,..    .    . 

-'"''-iiiiiiiii-   \,ilii.'.,i   I.I.  iii.m  (4.)  iiuo  (5.). 

I     \  I  V    ; 

I  \  ...... 


I  \ 


\.">»> 


\ 


1-1. I'll  iIr.  TU.i;.ill\,-  I. '-'ill,  till-  :i-^iimplii.n-  .1-  1,.   Ni  \ 

.m.l      \\     \       in-     .set    1)     III     h,'     Willi:-  \|     ^       ,1    ,|     ^'l     \     ;,.,',      111.'.,.. 

I.  ire,    liiilh   ni'^;ili\<'  ;   i  c,    |;  \    ...  1  s  :i^.,ir.,t   ili,-   imii'i .      |  I  ,■ 


lllC!tllH-!     I .   \     I- 


4..X  H.) 

I  iiiil>n.->.>i()n iiiiiiii.i-, 

Siilisiitii'ini;  ill,-  .,  .I'lio  iif  I-'  \  I' 


Ml  \i'  I  I  k    \\  I 
m  1 1  UMiN  M  i(>\  ui    snnss  in  Kinixii    \m» 

wool      I  UI  sS    Ml  \1IU  W^ 
In     ill  the   fnliowiiiL;    |iii>!>!.  ;li.    il.  ti  i   i  h.  ii  i.  i 

(>'    ll'i      ~l-.  -.    ill    ill.     n  ri     !i.  :  -    .  ,1  ':,:"..!       Ii  i..  1  m.  ,    tilt 

ji)jiil>  III  (he  (rii>s  iiiiinI  I.J  Liiiisiticrcd  aN  lricti)iiik>s 
iiniil.ir   jiiii   iiiints.   |utIl'iII\  lilUil   mi  .is  tn  .tllnw    ni   m. 

slaLk    iiKitJiiM,    ilii~.     li.  111^    i!ii     ....,:,., ,,|...ii   \',i,i.  ,, 

till  '111  i!  \  1,  I. .1-1.].  S,,,  ili.n,  ulirii('\<'r  llic  rr.'Hlfi 
flu  .luiiiii  ~  ilic  st.iti  uuiit  to  I  iiiisitlir  thf  Imi  <x  .k  fhii; 
lit  ,1  piiint  in  .1  lrii>-s.  In-  iniivl  lii.ir  i,i  !i;itnl  lli  it  Im-  i^ 
i«mII\  I  II  i^idti  iiit;  lilt'  liortt's  Nsliith  .itl  mi  Ilit  pin  iii  iht 
joint.  Inr  ill  .'iiix  -l.iiii.il  ]ii..lii>in,  i\h.  i.  .1  -.  i  ..i  1...  - 
i-  li.inu;  I  I  i||^ii|i-nil,  llirif  imi«>l  ;iI\MiV>  Iw  siin'i'  IlkU 
a.  ti  il  lip. 111.  In  llitNf  1  ixiN  ilic  pin  i-  lli.it  lin<i\ ,  .iinl 
tin  irrinlii'i  -  ;iir  the  Imdi.  -  :!■  liii.^  ..n  il.  It  I'l  i\  !m 
pi'ini.il   ..III,  liiiwi  ,.        that   litt.iiiNi.   Ill   liiiN   ciiiiNtriitlinn. 

tlil'       lilll-      III       .l.rHiP      .,1        lili-       lii:,,-,       ,;^I|I,^       ..1,        iill-       pill       llll.l- 

Sci  t  .It  ihr  .riilii-  ..I  llir  pill.  :in'l  il  i-  llii-  l.nl  lli.it  i~ 
n-f<-ii"<il  111  111  tin-  --l.ili  ;.i  ii  :  III  iiin-.ii|,'i  ill,.  Idiii-s 
;ii  tin:;  .il  .i  iminl.'  Willi  imi  lyirplii.n  ..I  ll:.-  .  .i^i-  i.l 
tliin-  liMii-^  in  riiiiililii  nmi ,  wlii'li,  •  •'  i  .  .  11111^1  l.i,, 
<liMi  I  il  .11^  iiiti-i -Il  I  iiiL;  .il  .1  i.iiiiiniiii  piiiiii.  Il  ivii-i  pill 
Im-  |Iiiiiii;1iI  tli;il  llu  I..1.1-  .i.lin:;  .il  .1  iiiinl  in  .1  liii-. 
Illll^t  ;ii  t  |IiMii;l:'i  llir  ..iilir  .i|  tin-  pin  in  i.m'i-i  |.i  In  in 
(•iiiii!ilirii;!;i.  Thi;\  llltrtlx  do  mi,  .i-.  lu.iiil..!  I. Ill  !i.  i.iii-. 
httaiiM-  III   lilt   tnnstriitliiiii   nt   ilit   iniiit. 

I  iiiil  tilt  vlrcss  in  Iht  iiitniln-rs  nl  .1  t.tiitilt\tr  siah 
.I--  iiiilit.ilti!  in  I  iji.  (i7,  llit  paiuN  nl  wltitli  .irc  tipn- 
iaitral  tri.iiiiiks 

(  iiiiviiiii  ill,-  piiint  lit  \.  till-  ii.iii-v  .11  11114  .il  liii^ 
pciiiil  .111'  in  ff|iiilil)rintn,  llii'  1  oniiitii"!'-  Iiciiiy  >.ni  li  ;i~ 
indii  .ilfd  in  iho  Staticil   l)i,.-i.i;!i     I  If  tin-  \'.-.  t..i 

]'..\  ...n    r..,-   ii,;.    ...i    ..!'..,.    1,.  I.  ,1     ;•■,,. 


impiTt.inl 


1) 


,!!!! 


...wi.!,,,-.  .1 

it  l!i_;     '  I  .      (  '  '  :  1  ^   ;  ;.  :ii-    .  .1     |  hi'    i,i;<iU  I: 

•    th'j   liius   III   .itliiiii   t>t   Inrti'N   atliii^   mi   llit   pin 


Fm.    .  7. 


lie"  til >n 

c    line    iii)!' 


I't  <lr;n\ 


1 


(."mist  rill  I  in  I  iu  '•  ''  I  oprcsent  tli«'  ;^v.l\vtl 
\iMic.i!  fdiiv.  I'li'iii  (  .iiui  l>  (ii;i\v  litii'-.  p:ir:illt  I  t>>  C\ 
iiui     \l>    (I'ii;.    ASi,    ifvneiii\il\ .   to   itpri-^L'tit    llii-  <iiroc- 


'm        |>I.II  III     III!      llll'      .'M.llll   . 

III.,;    ^'■-.     I,  ,  ■:■■■.,       i\,\, 

!i  t|  I    .     Hi     ;  I   1  I   .  II  .r    . 
itll-     VXtl'Ilt      III       J. 


W;    in 

Itlll     }.l 


/• 


/  I 


I     ,. 


/' 


// 


I    «  >ll^l'  M    I         i  (M         I'"  'tni         1  »    \  I  '.  >t)!'   I-       tin-        ;;    »    .  ■  I)  H    1         |i    \ 

!-•     ill    r()iii[iirssioii,     it     niii>t     I'MTt     :i     Ion c    .li;.!!!!-.!     tli«' 
ptiiiil     I!  \l'.       I  lii^.    tiiyi-lliri     will)    till-    '■tlirr    i  unilition^ 

.il     l!i>      ii..ini,    i-    rcprcNiiiti'ii     in    ihf     M.iiji.il     I  )i;ii;r.iiii 

[in-     .^ 

l'\     i  i^.  "11  i«-prfsc-nts  llll-  known  In-.,  \\\      I  ;..i:, 

A   .11.,!   i:  (ir.iw  li"-'-  ■■••  •".  '   '..  •'■•.■  ■';■•■  '•■  \|'    -  .' 

PI?   (Fiy.  70K   !.                          i  !■ 

Tlifii   AC   .mil   IT.    ,11.^.    ,1   .       r,;i     •,  -    M.i.niiit; 

ciintimiiiiisK      .i>     imli.  .iN  il,     n  n^I      ;■;.■,     ,      •      ■;,■     liitlic-flij 

unk-niiwn  foi'  ■       \  I'       .:   I'll 


If     llll-     V,  ,,„■     Mi;irl<>;    iil       \I'    .iiui    I'll 

-I    '-    :>'   I  i-il    1,1,    il. ,  ,1;.,  .    i;, 


II, Mi        111 


<il     \l'   .iii'l    I'll   ill    lii;.    7.  •,    il   i-.    -.in   lli.il    AT   .M  I~   .iw.iv 

III  .;ii     ■  i;.      II.  .Ill'      .ilirl     I'll     .i-,llli-l     il  , 

I  lir  iiirinlici  \r  i-,  I  lincli  11  c,  III  liii^iiiii  |,'"«i  V  ; 
)iiiiiiiiU,  .iiiil  tin-  iiiinilii-1  I'll  in  .  I  .iii|ii  f^^h  111  ;...ii.i  \  ; 
piiiiiii!-. 

t  iin^iiici     till-    ])iiiiil    r  \t   l)i.,       \'  Iiiil;     .1;     I'n-    puiiil 

.•||-.        1  liiri-      kill  i'\  n      I -      '  I  l^i        I'  i.mI      .imi      1  "  "      ''  n  '  i'- 

i-M-tliii  li\  ihi-  Iiii-i.iii  iiunilin-  !'\  .mil  \(  .iiid  Iwn 
iiiil.iii  .i\  11  liii'i--  :i~  iiidii  .ilid  in  liii_-  M.ilii.il  I  )i.i_i;i  .1111 
(I1-.    :  ■   . 

r\,  \l  .  .mil  (  I)  (I  i-.  7  ;  1  ir|iiiMiit  till-  known 
t.,i.  .  I'  \,  \(  ',  .iliil  (1).  1  1.  im  I)  .mil  I',  ir-]i,  ,  In,  l\  , 
ili.iw  'ill  ■>  [i.ii.iilrl  111  liii-  dii  n  I  i.  111^  111  1)1.  .mil  i.r 
lli-,  ;:  ,  II  1.1-,  ,  ii!i._;  .,t  I..  1)1.  .■ml  II'  il-i-.  7.; 
I  i-ju  •  -nil ,  I  i-|ic.  li\  il\  .  till-  iiiilsiii  i\i.  1 1  l.ii.i-.  |)|.  .mil  1  r. 
.niiii^  1-  iniiii  .ili-(l  li\-  tin-  1  I  ml  inm  Hi-!\  pMiUlrd  -rii-r 
tu.iik~.  In  (irdiT"  111  .i\iiid  1  1  uil  ii -i.  .n,  .in.illn!'  di.iL;i.mi 
(il_;.  7. J  ll.i^  111. -11  1  I  11' -:  !  i|.  !id.  -liiiwillL;  111'"  111  .llllVr 
;il    liii-    m.ii;liil  iidi  -^    nl     1)1.    .mil    1. 1'       I  inm   llii-    di.ii^i.im 

it   is  s,.,n  ihii    1)1     .ml   1.1'  .1:,    1, 11..  -  ..!   .^, \   ;   iii.imd-. 

o;ii  11 

l!i      111.,-     |)|.  i\idfnll\'    .i.t>    .i\\,i\       Irnni    tlir    puint 

;iiid    1 .('  .1^.1111^1    1  111'  1 11  .in  I .     'I  hr   mi  ml  hi    1)1.   i~,   I  h.  n  t..! ,'. 

ill    II  iisiiin    .s,.  .1 1. 1  V    ;    ii.i.iiiU.    .mil     liii     im  ::  ''i  1     1,1'    11 
1  ii!ii|irc-.-.ii!n  SjiKM)        \   ;   jiiiiimK. 

I  iiul  lliL'  ■.^rc^^  111  IliL-  riTiKiinini;  iiicnilicrs  I(i,  (iH. 
i;i,   ami    I  (1. 

i  i„  -,     ,;,,  --,  ,    m.iv     il,     111., ml    i   .     .       :  .     .    , 

i!)o  piiinl  lUM.C;,  ;inii  tlu-n  the  puini  1  d  1  >1   I 

I  I'pri'sftils  llu-  I  iHidiiii)!!  .il   the  puiil    Kl'l.'i. 

In   di.   ..;;..,  Ilu-   \  crtoi'  I'olv  s.;(iil   lot'   tills  point   il   is   Iniind 

lli.ii    I'l.    'i':.  <;l!   (I'i'j.   711!  I'oiiii  ides  iiir  p:iit   ol   its  ji'iiiiili 

uilli  '   i'            ulx    iliiiwn.      Ill    orclir    t(i  help    thf 

..   •'  I.I'..  1,;,  I,  \\,,ii!,i  i-oi'i.  ''!•■  "  '''i  nr 

iiii'.    rill-  <ii  .1* 

1 ',    i   i  ,    '  i     I  ili.     I  1 0111   this   it    is    ^ 

'    '   ,  Irn-ii  111        '^.r  ici   .      \    ;      pr^i    ' 


/.■^  .III,   il  spi ,  1 1\,  1\  ,    ilif    >;.iii.  ,il    |)i.i- 
!'..h-..n    S."   r!:,     p..int    f.i.i)!   I         i  !:. 
-    ;    pimiuls 


\ri'i  Mil     -- 1  \  I  !.  ■,. 


I  ; 


To   Cdiisiriict   .1   StrcN>   Diajjrain. 

In  ill  i.i~;  1 1!  I  li  ill  111  .1  i;r\\  \  (■(  I.  ii  I  'i  il\  ^(  111  w  .IS  1  I  .tl- 
vl  1  III  Inl  l(  II  r.M  h  -I -I  III  1 1 II  I  IS  lirin^  1  I  111  sill,  1  r,  I.  1 1  I  lie  SI  ■ 
(li.ii^r.iiiis  :,rf  di.iwii  In  ,i  snii.ililr  woikiiiL;  sr.iN  ,  ihr\ 
spriMil  ii\fi  :i  <  I  ins;,lii  .ililr  .ii.-.i,  .mil  .lUn,  in  1 1  .i  1 1  s|  ,m  iii^ 
I!'  iL;iiil  i'i<>  !i .  ,1  nr'A  liiii-,  I  111!  r  is  1  In-  linliilii  \  i  ,|  ,,n  <  i  i  m 
\vl'.i'ii      11:. i\      iir     iiM\      Hill      Ik      iiimiil.ilivr     in     its     clU,  t 

I  li;  I  i!:;;lii  1  il    1  In-   |)i  i  ililrm.      1 1    is   |i,  issi!  i|,' ,    I'l  i\\  i\  n  ,    I n- 

ili-li^i-    llii-sr    c|i,i__i.mis    .mil    ,il     '111-    s.unr    li.r.i'    irsliiit    till' 
:i,iliiii!\     111    1  :  1 1  ii     in     n;.i;,ni!  i.il.s     iu     ili.iwin^     wli.il       llir 

wriii-i  ihii.is.s  im  ..ill  .1  Contiiuioii>  V't'ttor  Diagram,  m, 

.1^  ii   is  .iiiin   iiiiiuij  n.,   .1   Stros  l)ia)<raiii. 

Il  iii.i\  111-  puinlid  Kill  ih.il  II  uiil  Ihip  to  sinipliU 
I  'if    j)l  I  illli  111    It     I  111      I  <M(li  I     will    1  I  ill  s|  I  111   I  ,    1  111    .■    li  II  isr    sh,  ,1 

111    p.ipci  .   I  hi     \  1  .  i.ir   I'l  lU  -1  Ills   I  I  i^s     n,  I,   -  I  .   -  ;.   -i,_  .111(1 

\  /.  / 


/J 


// 


A 


// 


~S),  iiHiii^  llir  -..inif  -MMJc  III  lull  rs  in  I-  |i  11  1  .IS,-.  Nils, 
IimImj.iUs  iiKiv  llu-n  1m- t«-lci  ltd  In  in  di  .lu  iii^;  llu-  I.m1.i\\iii:: 
•  i.iL;r.i:ii.  III.  iiM(icr  musl  bear  in  iniiui  tli.it  tlit  >:ii!if 
<t;!lc  (Il  I'iin.s>  will  he  ii>;i.'il  tliriniijliinil  i!k  iiillii\Miiji 
I'rciliLiii 

(       ll-sidl 

sicl!     ih.lI     111.-     lM.,!l-ii       |;(      \     it    l^.     ~i,:     l;   .l\     !;>      i.u.cll    ,is    ., 

\<"  Ini  l'ri!<, '.^iin  liir  the  toni-s  .-n  tinj;  :il  tin-  p.^-t  \',<.  \ 
■•''    'Ik'   '■■  ,.    "7l'     lnstf;i<l  of   pliiuii  - 

'11    I  ills   :  lo   intiir:iti'    h(i\v   tiie   ton  ■  s 

Hn.-  is  il  ■  'ii'M'iil  that  iIr-  f«)rix'  C  \  acts 

'  In-   pninl ,   .1   ilui  k   liiii     I.I   indii    ill-   ill  i>  -        .      \  1 ;    ,.  ■  - 


iM-i   ihi-  jioiiil,  and  ;i  liniihl.-  ihin  iim    u,  (!■  iiDlr  tli;il   lln- 

IK'   i^  <liu-   to  .1   lii.id.      I  lii^   >_\^i^■ln   111    n)ii< -iMlinu 

(i.iii-    \\ili    lie    atlllrrcil    tt>   I  lu(iti!;lii>iit    tin-   pmli! 

!  .ikini;  lic\t  ih.-  pi.inl  l'>\l'.  il  i-  -•(  >  ii  Ircnii  lln- 
^i.ii.  .il  I)i  iL;r;iiii  I  lii;.  7"  1 1 1.1 1  lli.-  Inn  .  11  \  .!•  I-  .it;ain-1 
'li<-    pninl.      Kclii  I  iiil;    !■>    i  i^;.    7'i,    it    i-    limiiil    lli:il    iIutc- 


F!U.   7). 

i~   .ilii-.idx    (Ir.iwn   .1    .iii>-   wlii'li    mav    iiiiiiviiii    thiv 
lMc,\i(l.il  Ihc  l.-llvrs  al   Ilir  <-\trcMiiltc-  nl    llii-  Hi--    ''  ■      ■ 
tin-   |iiiipi-|-   ua\    to  riirn--piin(!    willi    lli^-   -i  n-f  ,.:         ,  ^ 

i,  -.li.^wii  .1;  ll'i-  ^l.iiif.il  |)iiL;iMm,  iiami-l\  .  ihi  i\<\'  \ 
y,u,  ]\\.  Ill,  liii,  ~  \1'  .,'1.1  I'll  r.xiipl.-t.'  th.>  \.M  l,>^ 
|^.h-.ln    I.M    ilii-   p., In'.      \!',    ..■  iiiii;    away    Croiii   llir   pin. 

ix    |,-pr.--rllt.  ll     In     .1     ill'"     ^i"'    .       ■'    ''     I'l'.       "til-;     ,.•_;. HI, ~t     ill. 

pin,    li\    a    tliii  k    li'ii-. 

\,  !  11!^   ,,1   il,    p.  iiil    I'M    I  >l  ,   a  If  ihri'i'  kiiiiuii   I011T-. 
|'\,      \i    ,     .,11,1     I    I).     ..^    ,|i,.uii     il'     til.'     Stall'    ■'       nki-:..'i 
1  i__       -  J         II    1-    M  .n     llial     till-    lliiii     iii-'       I'  '»       '  ■'■     '^' 
;|.j^.    -,,        .   ,       -,.   ,  ,  ,11-1 1  !'.  i.il     |!i.!l      ihiv     I'.;'.      :  t  jin -i-iil 
th,.      lull.-      I'\       i:'i     \*  I   "'111    <      ,1   i^-.     ;■,       '^     <lra\\n 

,1  .ioiiliU-  iilii  <  1'  '  ■  '1"'  '■"'  tl"'  I""'  '  I'  'iilf  1<>  ''"• 
l..a<l.  Tin-  liiu-  HI  .  n.i  I  I'  rrpn-M'ilt,  i,  -'„■]■  .-U  .  tl„. 
nilknnuil  I'on  rs  1)1  mhI  II'  Il  -iIWi-  ma: 
..i\  liic  iiiai;ram,  1)1.  aiui  l.I'  v.. Mild  he  loiiiu!  U.  In-  ailing 
aua\  all. I  ai^ain-.!  ili>'  Dniiu,  1  ( -pi' li\  >■!>  ,  a-  indi.  .ih-d  'i> 
il:,-  iliin  .iiid  iliiik  liiu-.  ii'  liia'^rani  lor  llii- 
,,    ,,1-    |'\.     \(    .    l\^.    1)1.,    .aal    1.1*. 

I    ,  .,'.       Il    .        V;,    li,   .,1       1)1   r^lMIl'      (.'■  i  ;|'l    I 

lii'   and    I'l 
il;i,      |, .    ,  ,  I'l'pi  ,  --1.  ••!     n  I  :!i' H  :  -.        I  in  \     MM  >  ,    ihi-ri-lit,  <  ,     i.i 
n'prcM'nlrd  1>\    tin-  lITh  U   lin.-   I'd"  and   IM     lli;.;.   70,.  sinri 
ihi'M-     line-,     all-    pii  ■  i-lnirl*-d   lo  npii-inl     llnir 

lll.l^llll  IIIU'-      .Hill      llll<  ,     HI  \     1    .     .IM         i     .1.    .^. 

,„,i„l    i-  ,.,iiip!.  I.  •!   liv    il'.     In,  -    M I   I  il..   ' 

!..,dinL:    I'.!',    n   .    I  «..  '   '  'I'' 


111.'   r<M(l.-i    i-   .i(hi~.(l    t'     i.iii-iMi't    llif  if!:>.iiii(!r!    . 
tlir    (ii;ii;!:im    l.-r      ll.,-    i>.,lnl     (.l.l)i;i        Lh       llini^.'lt.       I  r 
<il,.i;r,ini    v.Ii.n    .1i.i\mi    -li.Hild    n.ni,    <  .1   .     ID.     1  >1   ,     II. 
.111(1    l<  .. 

1  )i  pulillr--.  liii-  liMcirr  \-.in  -.im;  lli.it  tllr  i  i  HI  ~t  r  i  n  I  i' i! 
Ill  llli>  Sllo^  I  )|.r.,i  .1111  i->  ir.iTi'l-.  .1  piiM  (•■■•'  <il  pii.''  111^ 
li.^.-lhri  ih.-  \..|.ii  I'nlv-'"^  I'll  l!lf  \.iii'ili^  p.. in!-  ..■ 
liu'    Irn--. 

It  -111, 111, 1  l„-  II,, III  I'll  lli.il  ill,-  liin-  n!  liu-  .'^li.-- 
I  )i.ii;T'.ini,  -iiii  ,■  llirv  li.i\i-  n,>  -i-ii-,-  iti.iik-  pl.i  fil  i  >n 
ill, -in.  iimIK  iipi,-.  Ill  ill,'  ni.iu:nil  i;i!r  ,)l  ill,-  -l;,'--  m  ll'i- 
\, III, 111-  ir,<  mill  I  -  :  ,'  i;.,  llif  lini'  i.',  ■  ,']ii  ,-,-nl  -  lii,-  -li,--- 
iii    I  h,'    ■iii'Mihcr     I.I  ,. 

Ill  ill,-  t\\,,  |iri  1  iiiin-  |ii ,  ililiin-  llic  <l,'l,-riiiiii.il  i,  m 
(ll  the  ,ii,-.-  in  ill,'  \;iii,iii-  m,-nili,i  ■-  nl  the  ■  .iiinl,-\  cr 
tniss  ij-';:;.  it7'  W.I-  ,nri\,ii  .it  li\  L;r.i|)lii'  ,il  mc.m-. 
;illliiiii  .1     lilt!,-    tri:;, 111,  unit  i\      w.i-      ,  ,■  .  .i-ii  Hi.illv     m.i,|<' 

11-,.  I  .  It  i-  n,i--iKI,',  ll,  .\,\i'i'.  III  .ii'ii\,'  .it  llu'-c  (iiKili- 
lilic-  .;ii,il\  til  .ilK  .1-  in, 1. 1  .it,  ll  i'l  ill,-  liilliiw  in^  <li-i  II-- 
-i,,n.  Ill  ,11^1,-!  1,1  -I  :  plily  ni.ittr!-.  lii,-  i,-.i,li-r  i-  .iihi-i-d 
t  I  (l^.l\^  liu-  Sl.il  ii  :il  1  )i,iL;i  .iin-  i  1-  ii;-.  '  iS,  70,  7_'.  75,  :in(l 
--,  ,,n  .1  i.iii-,-  -Inc!  el  p.iprl  -,  I  i1m\  tlli'\  m.lS  in  l<-,i(lli\ 
l.-l.-:i,-cl     In. 

Ill,-  lidliiwlii-  I. Ill-  ir.i,-t  Ih-  !.,-iiI  in  ir.iml  iIikhiuIi- 
1.1,1    ill,-    piiKiKiii  : 

1  I'l  ina}>ililii(lL-  i.i  ill,-  \  "1  .m\  till.  (-  iiiML;nitiMl, 
,,|  liiii,.  .  i.ii-in,-  ,il  .inL;lc  (il  iin  liii.il  i.  m  (il  Inii,  1'.  liu 
111  III/,  ml  ,1'  •. 

lilt-  niaj.>'litlldl  .  '  iIh-  \  nl  .mv  l,i|.«-  •.;■  .lL;nill.,ll- 
,,i      |,>||,.-      .      l-illl-     .il      .-lllL-lc     I'l      il'i    'il..ll  inn      n!      Ill'      I'      I"     I'i. 

Iliiri/diit.il   . 

\|-,,,     il     .,     -,  !     ,  .1     I -     id-     in    .  ';i:i:ilil  inn;.     -X  ". 

and    iV       <i. 


.\n,il\tit.il    Dcttrmiitaliiiii   nl   tilt   Slrc»   in  tli-^   .Mem 
llt-r^   111    tlij  CatililL-M-r   (I  i;>.  <'7). 

I   ,         .  .         ■'.',     1,11.  ,--.    :ii-liiiii    ;it    til.-     pniitl      1'.!    \ 
-ii.wn    III    liu-    M.ili,  .ll    l)i;i^r.ini    il-i_:.    '■■--  li.-       '■•    .- 

.irr    in   i'i|nilil>i  inni.      Ilu-r<'li>r<-.    -\         .-,    -N 

^^       \  i-     •  \  I  \      N  ,1 

\  .  .\\  .  -in,  ,-  I    \  .iiiil    \  l>  .111-  iiirKiiiiw  1 

.  ,;    \     ,-   .V  iii   i„.    ,-....-  I'll   !„.-ii;s. 


S  r.i  I  !l '    -III    '  ,•  • 

^.   \         (    \    -in   .. 


i:( 


N      i:  \l!    -in    .  .1  \li  

^lili-l  11 1.1  iml;    iIu'-c    \.i!iii-    III   t  ipi.it  II  111   ii. 

^\- m; 


\i; 


It.    'iii'A,    till-    lii;i'    \.i(in'    III      \K,    'A  hii  h    i-    .1    pii-ili'i 
.'111. ml  II  \  ,    !ic-    -iili-lil  iiliii    111!      \l'i    ill    ■■i|ii.i!  ii  111      J.I,     il     i- 

-rill  lll.ll  lllr  l--llll:iil  [ii.-il|\<-  -  i  _:  1 1  <il  lili-  \'  i  il  \  1! 
Mill. nil-  niii  li.inufd.  I  hi  .i--iiiniil  -i/ii  mI  llir  N  iit  \l'> 
I-.    lluiiliili-.    inllcil;     i.i..     lln-    \      ill      \r>    i-    ;iii-ili\r. 

il    \   m;   i-    |iii-ili\i',    1.1-..  .Ills   ii|i\\.irii,     \\'<   i-   1 1  m:  I'll   !■ 
'm-    .1    li'iir    .hIiiil;    .li^.iin-l    |lic    pin.       lli     minlur     \l>    i-, 

I  ,  (  M  K  ) 
f  hl-lcll  III-,       il!      11  lllipi  1--II  111  ]il  iiiiiil-. 

|-  or    I  hi'   -.lire    pi  .ml  : 

^\  \l:.  \i    \  \m:  I.      ; 

\i;i  i;(      ,  II-    I,, 

Xi   \         I     \      111-     II  (A.        \i    \      .i-siinii  il      pii-i!i\i 

- 1  n  I  r    (     \     I  -    ',  111  Is  n  1 1  w  1 1 p 

J.ii.  .1      I  J,... -1. 

\\l!  Ml     .11-     ...I  \|!.     =      . 

\  ;      -'  ^  ; 


Suli-lil  iiliiiL:    I  hi  -1-    \  .il 


\u  -  in   I  ; 


^\         I.        (     \ 


I     \ 


-     li-lillllin;^    Ihi-   iMii-    \.ih,i-    .        :      \        ,    lU'lJillivc   (|Uiin- 
iiUi    ii'ilii  fcni.iliiin   (4.!,    llu'    \i   \    i-    -1-.  11    111   !»■    iici;:iti\c. 

!!   \i  •.  i-  111  U.iti\.'.  f "  \  ii'ii^i  il.    .,;...,,    .11  iiiii,  .lu  ,1  ^    ;, .. 
'hr   nm        I   lo'i!   ihi-,    ihin,   thi'   iniinli<r   (    \    i-    -,,  , 
•■•■■■  ■  .'^r,'    ^    ;    |ii  i|;ni!<. 


MM'I    II   II       ^  I    '.  i  II    ~ 


I   M, 


I  h,.    I,,..  r~    ...  lill-    .il    llir   point  1!  \1'.    .1-    -llMUn    .'I    tlu' 

M..ili.  .il    Di.i-i.nn  (lie.    70  .   ;!'<■  in  .-ciuililM  iuni. 

l^•      \v.\  N  \i'     ^  11; 

r,  \    .in   fM,          ,\l'   -111   '  ■  ''!•  -i"   "          '■ 


l-in. 


|m,,i:i    llif   po-ili-M'    -i^n   111    llii-   ir-ull    llir   N   w   \-    -"■.-n 
„.    ,„,.lin,.  :    i.r   ,     •!•.■     I..1-  .■      \I'    .11  1^      i\\.i^     li"'i'     ''"■ 

t  ,1  -  >|  • 

111,-     inriiili.         \l'     i-.     llifiili'ii',     i'l     li-n-iiiii 


|-,,r    ill.'    -,i:i"'    |iiiinl  . 

i;\  i'l;    ..-  I'l 

I ...(..  I    I        1 .1 " "  1    I 


I'l; 


rii 


\,'  "■><> 


111,-    ju,-irn.-    -i-n    III    llu-    i.'-iiil    -lii.w-    lli.il    ill.-    Nri: 
i,     p,.-iliv.-        I'l;    ir.ll-l.     lilrlcli.lr.     .1(1       .lU-iil    -'       '11''       !""• 


pi. II  ihl:  I  ii<-  iiiiMiiiiiT 


in   I  nnipi  r--  i'  'ii  piuilHU. 


I  !„•   1,111  !■-.  ..i  till-   .iI    llii-   P'l'n'l    1'  \'    I'l-   ■'■■    r'''- 

hiiimi,    .111(1    .111    .1-    i.-prc-.iit'-il    in    ll'i     '-l.i'i  I).  1-1.1111 

Iml;.    -J   . 


1\-        \  ,.x        ^  M         N  1  11        Nil!         ^  I  !• 
]•  \   .in  11,  \'      -ill  .1  (    i)     in   1,1 

I  )1,    -in  .1  1.1'    -I'i 


1   ,1    H    M   ) 


II' 


ir 


\\'\-:  III.     .  I  .  I  II  ~ 

I  ill  jM,-lli  .  ,  -l^ii  ,.i  \].r  I  ,  -■,  i  .,  ,,  A  -  I  !m;  ill,  Nil' 
i-  ;iii--ili\  I- :  i.e.,  .Ills  ii]i\\.i!il.  In  .11  I  III  li.ii!.  ,■  \'.illi  ilils, 
I.I'  iini'«t  .!<  1  .•i;^.iilisl  lln'  [lin.  pl.ic  iiii^  llir  n;<nilMr  1.1'  in 
I  I  iinpil'V"' inn    S.rx'n     \    ;    piHiiiil'.. 

l-.ir   p  . 
■A  \i    -.  \    I  \.l.  \|.!  \m 

I'  \  ■ ..     ,.        \(   , ,,.  I,       (  I) , ,,,  ,„, 

I)!.  .  .1-  .,  I.l'  ,  .  .  1,1 

:.■  '  ■       I  J.I  .1,1  >  s,,„  „  ,      I 


1)1 


i  111'   nci;.ilnr    -ii^h   1,1    ill,-   ii-^nii    -imw^   iImI    \\],-    \iii 

l-IIli..        ill,.      \      ,    Uli.il  I,  Ml      j,      llcill.^         ll-.,,!'      is      niL^.llivc  |)I., 

Hii-rrii  .1 1-.    .Ill-    ,,\\.i\     !i-,im    ill-    pin:    i.,-.,    lIn-    inri!ili<-!     I)[. 

■^  ,  (   M  )l    I 
I-     ill      l,!l-l,il!  1)111111(1-. 

\    ; 

I'll'  l,-:illrl"  i-  .lil\i-ill  111  l!\  .111(1  (li  111  l.iill,  llu- 
^l"'^-'-  ill  llir  I  lUiiiiiiiiL;  iiirmliiT--  Ih-Iiuc  rrliiiiiu;  li> 
till-    -iiliiluui    J-,    lu'irin    :^i\tn. 

I  111  llir  lurcfs  .iiiini;  .il  ihc  pnini  lil'l  (i  i.Sl.ilii.iI 
1)1.1-1.1111.    11-.    7;!:     - 

-N'         Niir        ^■|i         Vk.        \i.i:        ,,. 
.'-• . I  )0()    \    ;  s   ', 

I   (,.       '  .1         ,, 


.(  , 


Ml    ih;-    pii-ili\r    irvlill     il    i-    -cell    ih.il     Nil,    i-    pil-i- 

I,    I  !i,  1 ,1,  .1 ,',    ,1.1-    .n\  .i\     1 1.  .Ill    I  li,-    M,  ,;.■•  ;    ;  ,.   ^    ill,. 

.~>.(KHl 

I    '  ■      -     ill    I.  li-iiil.  p,  .iiluU, 


I-    -.11:  1-    pi  MP!  : 

i\         \i;i'        \m         \i,.        \,,ii 

(.1; 


I  In-      \.  ,i:     i^     I  \  iiii  n!  I\      ;)i  >~il'r  >  <  .  I ;,      n      !■  ■!'.  i 

;|il~    :i;^,iln-!     Iiir    M'li.      "I  lie    ii'iililiir    (lU    i^,     llui     I'm 

,  ,  ,         Mil.  ;  u  i:  ;niN 

(       ii-i(l.i  ini;     l!ir     pMiiil     <  il    I  U'l      iSl.ili.  .il      1  »i  i  , 

1\         \.  I         Si;.        S  M         ^  M         'i  i  ■. 
i,.„„,        ,.        M,. 


lli 


III,-     \\<.     liriliL;     ]lii-ili\i      lllolll     the     pii-ilivr     li'^llil    , 
I'll      IIUI^I       .M   i       .l^.iill--!      llir      lilli;      i.e..      llii-      lin-nil)rl       |(i 

is   in   coiiipi  I  ■-■•iiin  p.iiniiis. 

\    ; 

i'  i>i'    tin-    '-.inu-   pi  liiil  ; 
1\         .\..i  \i  I.         \iH  \i  I  X|.. 


i^.OtHI 


I      I 


i;i' 


\\w    iii-_:.ili\<-    ii--iill    -lidV.v    lii.il    Nil     i~    ii<-L;.ili\i-.      Ill 
■■•    .11(1  111!  I    willi  llii~,    I.I     .1.  t-  .i\\.i\    liiiin  ilii-  poiii!.      i  111' 

i  7,< "  I.  I 
i'!<-:ni.i  r    I'.i-    i-,    I  lu-rcl  •  m  <-,    in    li'ii-.ii.ii  p.iiiniU. 


it    iv.    -.irii    ;li.il    llii-r   r.^iill-    iliiik    llid^c    liumtl    !>> 
1^1  .ipliii  .il    irr.m^.      Il     nii:~t    In-    i  n  ■  i^iii/i  d.    hii\si\<-i,    lb.it 
the   ^ii-r.illi(l  L;r,ipliii  .il   -,  iliiti.iiw  i.ikrn   up  -.  i   l.ir   in   Hir-c 
p.iL;r»    Imw-    iiiil   liri'n   fnliii-:\    l;i  .iphii  .il.     In~lr:iil   •'    .  .  .i  - 
siMiclinL;    til''    (h.iL;r.mi-.    .iiul    limliii:;    llir    iiMunii       ■ 
till-   liiTifv   li\    ^'  .liini;    llii-   linutli-.  Ill    ihi'   liin'-,  ciinipiij-ir.;, 
tin-    \'<i  I  It     I'lii'.u'ii'.     !i  i^iii'.iimi'lrir.il    hmnhi-.    Ii:i\<-    lu-rn 
I'.-ni    111    i'l  I     ill     llii-i-     i|ii.inlirn-.       I  III'     ^(illilii)li><     Il,i\«-, 
thcrclfiir.    'ni-rii    p,iill_\    .m.iiMii  .<i.       I  In-    p'"'    ■'      '•■    •''- 
cus^i.iii     U    ;;;,,;    iuui    ptirciy    <;rap;:i  :,\    :■ 
pli.\.(l   lIuMi'   wniild  ii.iM'  hrcii   liuinil  :in  ciii.i    in  i'..i-  ii;.i»;- 
!!i!ii(|i  ~  I.I    llir   lone--   ii>-  I  Mnip-in-il   In  llir   \;ilin";  olil.-iirU'jI 


...  \  rn  1 1  I '     ~  I  1  I  II  -. 

.ii..il\  I  ii  ill\  .  !iiil  this  <M.ii  i~  ^..  -jii.ill  lli.il  in  pl.nliii-  it 
iliM-s  iml  .mmiiril  hi  ,iii\  t  liiiiu .  \n.il\lii.il  ii^ii'l-.  .in-,  ul 
1  I  'lir-.i',    |iii  li  I  1 1\    .1'  I  III  .lie 

Kiiifi    I'lol     rrii->. 

Iil;.  ^-  I  i|iirv(iil -^  .1  ^i'liplc  tiii;ii  111  fixil  <ii'  ii!iil:^c 
liii-^-,  Liiii\\ii  .1^  .1  Kiiil;  I'.i-I  I  III--.  Ii  iim-l  111  ilr.iiK 
i.iulci  ^li  p.  1(1,  lii.\\r\ci,  lli.il  llic  iiiilin,ii\  liuiii^  ill  ri><>[ 
iil.nii.L;,  I  I  iiivi^i  in^'  III  ill.-  i.illii^  .ihil  V,  .inliiiiL;  lir-iiuU, 
\illiill  I  i--.rfnlili'  till-  ,|l"i\f  111]-.,  Ill  i.illlilir,  ill.  Iiiil  li.lIU 
pirs.  Ill     till-    s.inir    piiiMini    a^    will    'n-    liiiiiii    <li -i    i-^i-d, 

I  •.ii.nl\,  till-  i.illri-.  Ii.ivr  llio  iiHil  ^liriliii-,  ^hiiii:li  ^, 
ill.,  Kin^  iliiiilh  (III  lluiii  (iMi  llicii  ciitiTi-  Icii^lh.  In 
lliis  c.i-i  ,  llic^c  r.illci-.  nil  iiii  liiK  il  liciniN  xiipiKpriinu; 
.!    (li-.l  riluilcil     111. Ill,    .1  111      ill'-      -iM-^-     in    llii  in    will      nol 

II  ■  simple  (  1  in  |M  r--~li  111,  liiil  .i  i  i  miliini:  h  ill  i.|  iniili 
l<ii--iiiii   .md    (  1  iirpi  c^^ii  HI   dm-   lii   lirmlinL,.      11.    In  i'.\  <-\  ci  , 

Nllinijcl-.  (iT  Dllllill--  lie  I. lid  ll(iMI  llll-^  111  Illl^-  iill  llic 
K.iilill-     -\-lc-ll     -11    .I-.     Ill     lie     ,ll     ll'i      iiiilll-    (il     llic     tlll--<--., 

III  iir.ii!\  -.11,  .iiid  il  llic  i.illci--  mil  riiiihiiL;  lie  liiiiil  nn 
llic-c  -liiiicii-,  ihc  lii.id  will  ilun  lie  1 1  .ill -loi  cd  !,.  iln- 
till--  ineicl'.  .il  llie  jiiliil-,  .111(1  tlic  1  .i-e  iii.ii.  llicn  he 
Wiiikcd   mil    '■'■.    •''!■    inelliiuU   l.iUcii   up   -n   l.ir.      1  il:     "*-'    \ 


I    I 

llln-Il  .lie--,      ;•.:        :l      .;  liMIll     (.1      mill     IMI--.      I'le     ••cl''..d 

lit    t.iviii',;    diiwn    pi;iliii-    .mil    Iiuildiiiu:    ''ii    ll"' 

I  In  11-  I-   .iNii   .1    Idiin  ii!    Iiiidec  irii--   \»t\   iimiieiiiiK 
•  I     >'.llli    111)    iiMmli\     111. Ill-    wliiili    i-    -1  unci  ir.ie-    i.illcil 

.1      Kill-      I'. 1-1       III:--  llic     -iMliilire       Icleired     li:     ll.i-     ,1 

lic.i\\  Imiliei  lic.im  I. ml  licl\seen  ll'e  .i!ii;l -reiil  - .  .ird  'lie 
liii--mij  ,iliii\c  niciih  -1  I  \  1  -  111  -liilin  llii-  In  ei.  In 
1 1'l-  ■  .1  -(  .  1  lie  lie.iin  ,  \\  i.li  11  -eeii'iin^U'  .  i  u  1 1  -|  m  mi  i  -  ;. .  I  lu' 
111  .M/diil.il  lii-ii'd  111  llie  mdin.iiv  Kinu  l'i>-.|  1  •  u»-,  i> 
■.:.■■  ill  -imti'.  i.;;-;iin,  :i;,;  ;:.,-  :i..:;;  iiii-ioii  ;inn  ("iim- 
pic--iiin    e\i-l!'iu;     in     il,     .Hid     llu--e  .  ■     .  •        , 

ii'iind    li\    <lcineiil.ir\    iiicllmd-. 


\ri-i  n  1 1     -  1  .  :  f  - 


IK'(|tiiri'tl   ti>   tiiiil   tlic   strcs>   in   the    nuiiihcr>   "I  (lie 
tiu>>  (lijj.  H'l). 


Analytical    Solution  : 

I  lie    wImiIi-    liii^-    i^   .1    KiiiK    .11  Mil    ii|iiiii    :i\    .1    -ii    (.1 

M.tvid,-    Inl.  <-s.        I  Ik-n,.    Iiuii-^,     lllr    t  W  i  i    l(.:i(U      \K    Jill!    I.I'. 

iiiil     the    two     .ihutrninl      ii.i.  liMn^    111-     .tiul    \    \.    .m-    in 
I  i.nililu  i'lm  ;    ihr;  eh  >i  r,    -\        .    ;    -N         ><;    -M        n. 

r.ikf  mi>iiii-iit-  .i1m,;;1    .1  p. .inl    in   llif   line  nl    .p  ih.n   '  •\ 
■  III-   111    llii-   .ilmlnii  III    K-.M  li.  .11-,    -.i\  ,   llir   pi. inl    I'. 

IM        M\n        Ml  1         Mm         Mi  \ 
>in.  I-    111'     1-    nn'.n'.wn,    .i--'.i":i     Mm    |i..-i!i\r. 
> ,«  x_«  »    ■     1  < '         I  ,< )»  K  I    •     1 « .         n  r  j»  1 

1-.  \     .    ..         ... 


Ii..:n   till-   lU'^.ilixr  -l:;n  ..I    ll.r   !.-nll.  il    i-   -.  .  n  lli.it 
Nlni      .1....II    I'   i-   ii.u,iti\<-;   i.r.,    lU-    .i.  I--    niiw.iiil. 

->,  NM:  N    !    ;  \    111  N    1    \ 

J,.    ...         i    \ 

I    \        J ..).-. 

l-iiiMi   l'i<-   p.i-irnr    ri--.ull    "<■    ini'  !    'ii-^t    ^l  \    i-    p.  .-i- 
ll\  ■•  ;    i.r.  .     I'.\    ,1.  '-    v.pw  :iv''. 

i    ..n-liirl      li;i  Hi;     oil    tlu^     jVlll     nt     thc    poillf 

l.\l.      I  h..    known    .mil    in  know  n    l..r.  ,~     ,'-.■    r.-pn-Mnlcd 
11.    ll:c    Sl.ili.  ,il     I  )i,ii;i  .iin    ■  \"i-.    .^  -,i. 


N 1        ^ 


\< 


1)11  .I'l  -<    .  '    I  111     iM  L'.rl  !M     1 1     '  !' .   I  hr   \   \i    i^  i\  iil.-iilU 
111  ;4.ill',  •  .'        ■  '  .     '  I     ih.     [lin  ;    i.r, ,    lliu 

ir.cinliii      \l      I-    Hi   .  i.!i  Jill  ^^i.iii    .',1.1111  \  _•    piiiiii<N 

-  \  \  I   \  \  M  \i  I  n. 

\t      -ill     t;  (I  ,1. 

1 

J, ^  (I 

I    I  J..  ...... 

I  111-    ]i.i-ili\i-    ic-ull    -llnw  ~    lli.il    \i  I     i-    pi>-ili\r,      (    \., 
I  I'll  ill  II  r,    :iils   .i\\.i\    liiim    till-    pin;    i.r.,    Ihc    iiii-iiiImi    V   1 
I-    111    Irn-lMll    .'.mill    piiiinil^. 

(iin-iilir    till'    puin!     I'.l    |).       I  hi     l.uri-,    .niiii^    mi   tlu' 
pin   ;iri'   imlii  .ilrii    in    liir    Sl.ill.  .il    I  )i.i:^r;iin   ihii^.    .*^(l. 

:  N  N  i  i  N  1  !.  \  hi: 

i;i  Di;  -in   i; 


)i;. 


I    i  I..:.       ll !,,(!  i\.'        1  .    -mI;  .      ill        \    |i|;     i..     ,rrn      i.i     ill 

nrL;.ili\r-      l)r>.    llii-!i  h  II 1  ,    ,1.1-    .i^^.nn-t    tlu     pin;    i.i-   ,    ilir 
P'.rmlui     l)l>    i~    in    I  I  iinpi  i~-ii  111    .'.lum.    \  _•    puiiinU. 

:-\         N  ,,:  N  ,  !.         N  i.i:        .  . 

ID       nr.     ..-    :  , 


\  -_• 

1    1) 

1      1       \ 

. 

■.ii-nih    n.  , 

i    i 

1 ,      !  '  ■,  1 

■     ,        ■ 

1    ■  , 

i  om 

ih. 

1. 

■' 

1     1)      i 

-    in    1 

rli-i<Ml 

,!i!l,.ii    ol     .ill.iii-    i-    n  piCM'tilcd   ill    llir    St.ilii.ii     I 'i 


,  coa 


It 


,000 


/i 


// 


kJ  H-) 


-\        \  1  ,  Nil.        \\-  \ 

, |)C 


i  11        I .. 


I-'nn;i   till-  ])ci-'ni\i-   u'^^ii'i    ii 
pnvili\(.      1  )t    ,    t!.<  I  til  111-,    .His   a\\.\\    I'lmt    lln 
.1.,.      .  ,  ,.  1„  :     I  )(      j.    ji.    !,-i-i' '"     I  .'  ■'  '•  •   \<<  'Mini-. 


(iiapliical   Siilutiiiii. 

Cuiisiikr    thf    liirtcs    ;ittinj>    at    ihc    |)iiint    I  I  DC. 

:.  j)u  -(;n!ril     in     tin-    Sl.ili'.i!     I>!.i-!.i:;i       li^^     ■'-  ->        ■• 

llitTC  .'III-  tliii'i'  unUni.wii  !i)i.<-.  ill  till-  I  .1-1--,  it  i^  -.■t;ni- 
ii!L;l\  ini[ni-,-it)ic  to  cnii^lriii  t  tlic  \rU,--  I'dl.^-i'ii  '"v 
ih,  -<  t  Ml  |i.rce<.  Ilowi'Vf'r,  because  ID  and  C\.  Iia\c 
the  same  lines  iif  attimi.  their  resnltanl  must  act  in  that 

line.  k.  pKi.  .■  l-l>  m.d  »  I  '><.  tiuii-  r.  -uIi.h:!  a<  iiuli'  :il(-i! 
■u  K,  S).ii|.:il  l)i.i-r.iiii  li^.  >7  .  Il"\\  I'lis  ii-viiii.iiit 
.K'ts  i>  ;i-  \("t  unkniiwn,  Init,  .i--  wiil  in-  -leii,  this  is  of 
no   iiiipiirl:iinc. 

r..n-ii.i  !   the  Vec!>'r  p.  .;;.i;on  for  the  fnrcc.<i  shown 

in  llir  St. llir. ,!  Di.ionim  ll'i-.  'S7'.  Draw  I"!'  'V]<x.  8Si 
!,i   ifjir,^.-!!'    tlic   l;ii.i\\n    lor.  ,•    I'l-'  (l-'i^,    S7        'lln-n,   from 


!•  (I  I:;.  SSi  .1  line  is  ili,n\ii  l»t  irpit -inl  llir  known 
<litr<  linn  (it  K  (I'ii;.  H-1.  \iim,  n'mik'  tlif  ^ci  of  (,irii'<. 
UiMi;  ■  iiMvidiK  i|  i-  111  r-r|iiililiriiim,  xve  know  that  from 
voni.'  jinint  in  Ihi-  lim-  dr.iuii  tn  ri  pri-i-nl  llie  diro  tinii 
"'  K.  .iimlhit  lint-  niii>.t  hi'  iliiwn  to  rcpn-sfiit  ilu- 
<iir.'in..n    ..I     (I)    M'iq.    ^-   ,    .mil      :,No     p.iss      I'lr,.    -h    1' 


/> 


A"       \       F 


Fi^  tit . 


r  ft 


/{ 


f-'.r 


// 


/'/()  nn 


R 


I  u  '^^'.  i1ki<-I-'>  (  In-niL;  lln  Vr.ii.i  r^N'.^.n.  It  is 
•  ■'.kI.-    1    iliat  siK'h  .'I  lin<-  will  I  Mill,  idf  \Mili   I'!!-'  (I-'ij;.  .S8|. 

Id  .i'.iikI  1  niif iisiiin,  liu-  line  iip!<'-.<iitini,'  l)C,  whirh 
v.iiiilil  .i.iniiili-  Willi  1,1  ,  is  -.liiiwn  iloil.il  1(1  i,in'  sidv 
''ill  I  liv  loii«'  I )(  is  socn  lo  In-  ;m  i(|ii:il  ,iiid  .ijip.isiio 
I'  I't  I.I  l-,l'':  i.<-.,  it  Ml  ts  AW.w  hniii  tin-  p.. in;.  I  )'<• 
ii'tinliii     I  )(      !-.    llun-jiiu-.    ill    li-iisi.iii    i  ,i  k  » i   pminds. 

Coiisitlcr    tlic    liirio    acting    at    ihc    poiiil    .MtDC, 

I  l:;  .^^1  ill-Ill^  ll,.'  M.ili.  .i!  |)|. I, :.'■;:  i .  | .[ .  ■ .  I'lii  -  •'.• 
'  I'lidili'  "1    <  .1    .iM.iii  -    .it    tl;is    pi.iiii 

\  r>  il  il;.  m'>'  lopifsi'iils  the  l.iKiuii  ji'iic  Ml 
il  1:^.  ^'1  ,  iliH  li>  l!if  111. id  111  _;,'"'ii  pi>iiiids.  isilii  I  ini; 
I'l  I  I-;-  >i|,  11  i~  si'iii  lli.i!  .Ill  imkiinwn  tnr.  c  inti'i\eiR's 
Iwluirii  llic  liiiic  A  I!  ;iiid  the  iu'\t  known  Inn  <■  1)(". 
I;  will,  lIuTftinf,  In-  iiiipnssilil,-  t.i  Us,-  IIm\\ 's  Ni.i.itiiii) 
tiiroimli.  Mil  in  1  "ii^li  i;.  !  inu;  llu-  Xi.i'.i  I'.'Ul;..!!.  Wllt'll' 
cxcr  this  iiiit.'iliiiii  t.imint  lie  applicil  to  a  line  rcprL'- 
sfiiiinij  am  particular  torct,  lIu'  liiiL'  will  he  •tiiiwn 
ilolicil  aiiil  tiK'  ktltrs  iksii^iiatiii;;  liic  lurcc  jdan.".! 
liLsiiL'  tile  lint. 


'    II  '.         Now  .     s! 

•        :i'i:.i  :   iin,    1:      .       \  -  I  ''   .  ■  _ 

■    I   liy  lin«'s  drawn  to  ; 
!!'i'i  ,ii"\vn  forn-s  lU)  inid  ("  \.     IIm;, 

ii'K',  loll    111    lilt-   limlcii   !iiK-    di.iwii    ill 

roproscnt    1)L,    a    tiottiui    lino    is    drawn  to   rcpri'siiit     tlii- 

.111,-,  li f  ii:.-  r,...-.-  r.n,  '^"i  r^..-^'  \  i-  .i.  '>■"  .....ii',.. 


lint'    to   rri)r«'sciit    llir   iliui  limi   el    tl.     toi.i     »    \        I  In  -, 
l;i»t    two   litK->   itUc[>rt.t    ■■it    •',    .mil   it    is   sr«-»i    iImi    l'-^^^ 
NolJit' til    applii's    to   tl'f    lii  I.'    nprt-si'iiiini;   iln     i"iii-  I   \. 
'Hu-i    lino     i^,    thcrrh.ir.    (h.iwii      ill      lull        I  '  ■'     I'^iWc'i' 

sl.Oilld     lln-n       MM. I  Ml.      I>1'     f(loll|-.l       lilM      .      I.l>       .1.    !!.  • 

lint,'*,  and   (    \. 

If.i\iny    liilly    iliii  I  ;iiiii<-ii    iiii     iiii.,i...,- I,    ;.,.-.    II    . 
now    jHPNsiliie  to  140  haik  and  ronstrm  t  a  \'i'i..i    {'..K^i.i 
U'tlru-d   llirouuhoiir    uilh    i><A\'s    \iii.iliMn 


A 


jaaa 


,0 


Ji 


/ran 


//^  '//?. 


!.,,•::    V,     [  ,        ::   lin.-  i;ii  . 

Ii-ni;tii    and    p.ii.illil    lo    liii.-   (i<il!.(i    liiu-   tcpn-MMilmt;    li^< 
force   i>l).     II    I)  lie  joined  to  C,   the  liiu-   \)(.'  should  tlnti 
h-.'  equal  nnd  parallel  to  the  dotted  liiu;  representint;   ili<- 
force   DC.      1  his   new  polygon,   which   will  repre-i  •■•    ' 
the   forces   aclini;   at   the   point    iM-inu   ron-id.-red. 
M;,   r.l).    DC.  nnti  CA. 

l-iun    either   of   the    i.ist    lu..    \ i     I'oiv-' 

seen   'Ivi*   '.oih  the  for.  »>   HI)  and  <    \   .n  I   ai;.iiiwl 
i!  -    the  niemlx-rs    l?D   and    ("'.,    resjH'i  ti\tl\ ,    .1, 

,,  t,     ill,,   -n-...!,;!!  .'.--   . .!"  i!i.     -:i.,<i'^  ?M-icL'    f'-;  id 

.  !:;!■'  I    \     ! 

Ill,-    ^iir-M'^    in   the    niemln-t  -    Dl-    ..nd    CI",    v.-.w   I"- 

I,  und   '•■  ■■,.•■:,  -I:.^    •'.,■   \-,..'...     !',.:....,..-   T,.,    i!-,-   t„.in!. 


\<     i-.        .111-1         r.  I   II     .       :.     -I>fttiv«'i'. 


>\vn     ill     I 


■  ■  .         ,     \..tur    pe- 

ll^ i,_  1..J  ;ii-  Ll  I'l  Ml  i~,  1!  i-^  -1-t.ii  that  the'  I'Hir 
(I  .uU  aw.iv  from  lh(,'  puint  and  the  luni;  II. \  ai;.iinst 
"ihr  point.  1  lit-  itK'inIx  1  t'l!  i-.  ihuiclurc,  in  tt'ii>i(>ii,  and 
tile  ahiilni-iit  [■•■pii'^i  I  \  I'l-  iin-.'.  .ii  il  .i--  uiiii'd  '«• 
cvpeiled. 

l]^_   I, I    i-   !ir    \i.;.i!-    l'(il_'.i;.in   Icir  the   liint'>   aclin^ 
,11   li'.c  piiiiil   I)I'>1-    .1-   H  pir  ri'Icd  \v  ''"■  St  iti   ;,!   |)iii^'am 


/; 


f'i?SZ 


/J, 


/' 


\ 


/i 


\ 


-<? 


/i 


/■  109-1 


Fia.3:f 


.      I'D 


I'll  !  \    a<  l>  auani- 

■      •'  ..M!    !l:r    :).-ipI. 


1  llf  c  i.i^-ii  :m  tliill  1)1  !li.  >i|:c>^  lil.i^l.i 
liU->-  (I'ii;.  .S- '  i^  .I--  li'lliiWs:  It  will  be  prin;.!:! 
ih;it  tlie  re;iUor  i  i  tlic  >lroNN  in   li  . 

Iiv   the  nictliiHl  [.i.>.Mi~.>    ii.dii  ;iti<l.      lie   i.i- 

.!^^i;;:t)li'>ii   i-,  that    llic  rorislnu  1  ion   iicris-;ii  v   to  In  ^ 
•»Im  ;  iM!     (   I)    will     iiol    til    in    li.ii  inoir 

u  Itl         .  -  .       .  nl    1  .  .11^1  111.  ti.  m   .  .t    !l  I     "^r- .  -      I  )i    ^ 

riin-«i<UTinL;   the  point     M'.lH 
il   iN  -i-iMi   ill. It   ihc  liiu'v    \l!.    I  )(     ((ioilcii  inn  i.    |;i>  uiiili. 
'iiu    .    .ii.i!   ('\     !  i^.  i(^     ii.iiii   ,1    W-rtor   I'iiUllhii    N  '    i 
;iiis  point.     KcconstniLliii};  liiis  p.. 
!    <     iiii  III.  i!    oiillmcii    in   iIk-   di^i  ii>,-,ion   <if    llu- 
ii,(!ii  .ilirl    in    .Sl.ilii.il    I  )i:ii;r;nn    (lii.;.    .Siii.    .i    litw     \' 


Fiu.   4'. 


'  .   .uif)  .iiu   >-i..h_.  !i-  to  fo!!i.\\.  a  Ik,i\v 

iir>.    i\ill    lu    u--v.'il    Id    nidiiiU    I  vrf..>    lulinij    ,ijj;iiii~t    !'■,■ 
piiint.   iliK-  In   im.iiilHr>  in   ciMiiprc^vimi  ;   ;!  li^Iit   line   inili- 


\i-nri  ii    -  I  \  I  ii  ^. 

»..itiii>^  i'iii.L>  .n.iiii)'  .n\.i\   ii.)in  till.'  pi)i;u.  iliif  ..>  Uii>ion 
H'aiiiIk  r  ■•  ;    .1    iIudIiIl    liiic   luiiii;    u^.ll    til   rtprt>i.;il    1mh.c> 

,|llL     In     In. I  I-     nr     ;ihlltIllLl!l     lL-.ll.li^lll>,     ulictluT      l!ic\     .i..t 
li;.llll^l    n:      \\\A\    Irnlll    IIil    pnllll    btlll^    inll-iilt  I  i  il 

;  ,  ;,  !     \(   I  ,<'H  lli:il   till-  lone   AC  i'\fili-il  !)>■   llu- 

i-inla-r   AC  ;irts  ;i54ain>t    tlic   puiiil.   :ii  ■!    i■^ 

.      .  IM   \    ■  'jil.ll    l>llt    l>ppil<-it.-    lo   H'.-    '■■'■.•   .-MTtfci    l>\     llu- 

-     iii.-inhir    ;il    llu-    pninl     \  1 '>  I  "         i  •■idt-nl,    llicn, 

'<\i-    \r    (lii;  i-piv^i-nt     ilii- 

,  :    .     ll,   iH)U.   :i         •  '.11   IriiKi   <     1" 

(•■lion     <'t     il'o     liiiUiiown     force     *  1 

I  ,;_.  .,1   ,  ., mi:  II    i  tl.MihIc  lint'  !)L'  dr;i\\  n  ffum  A  to  f  pn  • 

-4!il  iIk-  (liM-i  lion    )l  llio  unknown  :il»iitniont  rf:Rru)n   1  A, 

inl.  i-MM  liny  the  l.l^t  line  .it   f-:.  tin-  lines  AC,  Ci;,  .ind   I.  \ 

will    loi-m    .1    \<rtor    I'o!\t;on    lor    the    Ion  i*.   Iii-ini;       on- 

viiiciid      Ii    1-   M.ii<:  evident   tli.it    the  fone    F!A,   l)eiiit;   ;i 

.     ■       i!    r.ii.  e.    the    line    I'  \      I    :  ."      ■■  :'■,■    ....-.■     ■-    >.  .M 

■de  \\  iili   the  line    \  !■ 

I   :    .         ^      ilic    forie.     .irtiiii;    ;il    the    pon  ■      hid 

iSt.itiial    Di.inr.mi.    l-'iir.   i».;),    it    i-'    seen   that    the    lie.iw 

1>I'.     I  it;.  <i5>  m.-iy  rei>r.—  ■  '   i' ••  f -  ■  e   I)l>  (Fii;.  «l.;V 
i  loin   I!  a  <l«>i:hle  ,    dirertion 

,  :  ,  .1    I  i  I       I  |M^    irie   will,   of 
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ilr.i'.vn. 


^^riL 
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'i.'ssioii,  vt't  \vi'  ti;i\f  jiisi  s,-in  iImI  il  llx-  '.iiiss  v..:. 
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.iil.ilitalili       thai)     oiH-   111      till-    fill  111     sliowil    ill    Im_ 
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LnllsKkl    111-     I'oml      VMI        - 

:  ■      ..  Ml     -. 


)|.i-_;i  .1111. 


I  ,*  M  H  I 


Ml 


Ml. 

It, .111  ihc   n.-.il'u.'   H'-ull.   lli<-  .i--uini>liMii   .i-   i..   \mi 
-,,11    In  !.<•    \vr4)n;,'.      ^^ll     i-.    th,  ului.-,    nru.iliv"' :    i.«-  . 
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'..  >li.i\\  wli-lliiT  llu-  \.iiiiin^  iiiiinlur^  :iii-  ii'  trii-i":' 
.,:  .  ..ii,|ir,-^-.iMn,  ..ill  <  liiiilinL;  Hi.,  iii.i-iiil  M'1.  -  "1  llir-< 
,li,.~~i-.  iK.n  llu-  li-uir.-  .  .iii  •iMi\  l><-  fl'iii'-  l'>  i-itbcr 
s.  ;ilini;  the  I.  ii-lii-  ..I  llu-  liiK  -  ;  wlii'li  i-  iiiipr.i'  1  ii  i' il<-. 
till-  lilt-  priiil.-.l  p..l\-Mii~  Tc  im;  1.1  .1  -i/.'  -iiil.niic  !•■  .ir.\ 
[larlii  ul.'ii  -..il--;  111.  li\  .i|i]il\ni:;  -.■.  .'ii.  1  m  ,il  M-.i^innn- 
I. I    llli-    l"'L;lllr~.     wlllill    in.i\     <'.l--i'\     111'    ll'ilK      1".     llir    i<..i(lr;. 

|.  ;,,  ,ii  .inii^i-.  ,il\\,i\--  lii--l  I'll  llii'  ii.ii'.'i  111  ii,!!- 
.,!ii',il  'ill-  iiiiU^iip.-  Ill'  lunK-  liii  l'i:ii^<ll,  i.--in-^  -.iiir.i- 
.  .  .1 , ',  .  nil  M    .-.  .ill 

t<in>iilL'r  the  piiiiit   l..\HI-.     I  iu     i  i"  N  'I.    SMiir.,! 

|Im-;.iiii    l,,r    llir    l.ii.r-    .|.  liliu    .it     tlii-    ji.iiiil.       III.:-    l!;i 

\,.,    ,,,,       |',,I\;.,,I1         I     i-.       II-         it       i-      -!■>    II      ill. it       111'-      I'H'l-       I'l 


,.|1,1      I-  I-      111. ill      .111      .l-.lill-^l      llli-     ll.iilll.         llu-      IIK-Illlicl  -      I'i 

mil     i-  I-.    ,ii<-,    llii-nl.iK-,    in    I  '■  ,i:i;ii  .---i.  .n 

C<iii>iilcriiij«   the   litrccs   MClinj;   at    the    point    .MlMw 

■-.|,,li.  .il  l)i.iL;i  ,in;-,  I  lu.  11.^.  I- i.iii:  ih.-  \'.-.  till  r<il\L;.in 
,|-j_..     Ill,,    il     i~    ^r.  n    lli.il    liiilii    llu-    I. nil--    l-'i      iiiil    liM 

,,  I  .,\\.i\  In, 111  llir  p.iilll.  till-  ll.'Iirl-  111  .mil  'I'^l 
!,,  ill-.     III     ,  I  in--<-'ii|i-iii  ■-.     ill       l.ii-ii'ii.  Ill'-     I'-.i'li-i      '.^11 


V 


Af 

,„.,....  ,i:.,i  11,.    \..I...    I'.iKu.'"   ".,.1-.    Ml   ,    1   I  ,    M..    .1    il 
i,\l       riiis  !.ivi   line  t.M  i.iiii'ii!.--  Willi  ill'-  lii-i  iiii'    '^'l  • 

.    iM.    Ill, irk    <>l    MI-:    hiiMii-    111!  11    I'l.ii  "1    .ili"\'     .iii'l 

...   I  ,\l   i..i..>. 

CoiiM-kr.   lUAl,   llic   piiint  CDK.I     --Mii  .i'    Diiui  .m. 

I     .  .  ■  ■  '     till.     p..     ■         .      M) 


\rn  II  i>     -  I  \  M' 


t; 


,1.11. .win,  .,11.1  l)K.  ls|.  :in<l  l»  .  ..il  ut.l-.n.  .v.n.  Mii>- 
li;,.,-,-  ;ir.-  thu.-  iiiil.i'..\Mi-  .It  llii-  p'iiil,  it  i-  in;p..~Mli!. 
.  ,  ,  ,,,,,.,,„  t  .,  \\:  :..r  I'..!;.  L;..n  .,-  thr  |.v.  .lilnn  I'.'v 
.!,,n.i-..  K  .iiid  l>ls.  h..'.'..  '■•  .  .  Ii.i^-'  ll'--  -■;"'•■  ''"'■-  ••' 
.,,  il,,n,        I  h,  i;     i,-M;M,,nl    v.ill.    'Ii.-u  I..K',    .■■  I    i"    tlii-    -.li". 

lillr. 

K,.|il,i,  ,  H'  .ini!  i  )1n  ii\  lii.-ir  1.  -nil, 111!  K  .^-  ii'ili- 
,.,l,.il  in  Sl.ili.  .il  Di.i-i.n:.,  I'l-.  I  -  i  ■  (  .  .11  ~l  i  n-  1  ini;  ll"' 
\,..  !,,i-  l'.,;i.-.,ii  1. 11  ihi-  r.«  -<t  .4  !.•:  i-.  ulii.  Ii  ..hIn 
,..iil.iin-  tu.i  uiikii..v.  II,  il  i.  -(■.n  ln'i'i  li^  i--  l'"-''  l'"' 
l.irr.-     K|     :i<-t<     ;iu.iiii-i      ili'      ;"'ii"         I  '' 


ii-:n'"  1       i\  I 


i-'.50 


Z? 


C 


■/  j\ 


<' 


\ 

•/  /r 

t 

( 


Vi- 


i.~,       lIl.Tl'li  .■<    .       Ml       (     .Mllpl  .    --ii.ll.  i    I    111         Ml.l-nilllli"'      "I        li. 

I. -villi, ml    K      l:i\  .   -    r.i    iiil..rnMli..ii   ..I     '.  .lii!.-. 

CipHsidcr  thf  piiiiit  .IKI.II  ^iii.il  Di.iu''"'.  I  i- 
,  J  ;  ,  Siii,  .•  Kl,  .iiiil  1.1  I  .lU.i  li.iw-  111.'  s,,n;,  linr  . 
:,,  l|,,ii.  lli.-i'  .i-iilliinl  will  ,ii  I  in  tli.it  lin.-.  Krjil.i.  in 
Kl.  .111(1  1.11  !i\  llnir  M--nit.ini  K  ,  ,'  •  <. 
sii,>\'.  n  in  Sl.'ti.  ,il    1  )i,iui  .III:,    !■  1-.    I     ' . 


II  .11    --111  II    .1- 

,-,l      ;i         (    ,.';. 


ica.^ 


,1 


,    /'' 


/ 


-J': 


,r 


// 


/    f\ 


-^ 


// 


-!i  111  tintj  till-   \'.  ■  ■  i '                                            

it      i>     scfii     l|-nill  lii;.     1.'.-^  l!i,il      ll.l      .1'!--     .i'.'...;.      '■■■'•.w 

llu'    [Xiiiil.    lli<n-li\  ^tiduiiii;  tli;il    tin-    iim-lni     II!     i-    i'l 
lonsion, 

r :.i.:    l.-i,  t.     I,.    Ill,,     piiixi     TiljU    III 


\ITI    111!       -   t       II' 


.Ml  lliat  tlic  \f.t,.i    l'..'i\-..ii  1..'    li  . 

!,p__   .,•    ii  ,     p..iiit   ni;i>    l)c  cun-Uii.  1.  (i. 

111,.    \..  1..1     I'oKi^.ii.    il'iu-     1:^71    '"'O'    '«•    '" 


i' 


I    mil  I  V 1  III  -   Ul-iv.  >  <■;■    !>*- 


Ml  n    tli.il    llif  liiil.iii.v.  n    I -n  .■   t 

.,,,,1    ,!..■    n.-M  Kn.-un    Im..-     HI:    -■    '''•".    I'T    >'i<'    '""'^ 

|,..i„M.    1;,,'    ■-.  \, ,1.111-11    will    li.i\.-   t.>   l'<-   'l.-ipi'"'- 

|.;,,;n  (  I  iu.    I  -7     'li''''^    •!   '!"""'  li"''   '"   "1    '  ■';  ' 


llli-     U'liiWll     I'''' 


/I 


1.1.  iiil;   tiK'  l<'i'i 


./( 


t 


// 


/■ 


■'■  ■■// 


i!„  !li|.  ii,  ii,i!i  .i:.-  'aIii'  li  l"i'  •■  1:  ■'  pi--,  m -.  I  n-::.  i.'.e 
I,  ,M!in.iiiiiii  ■•!  llli-  l.i-l  ili'Hiil  lull'  i-  ili.iwn  .m.illiei 
,1,,1!,.,1  liiii-  I.,  r,  j.i.  -I  111  lli.  KII..V.  n  rin,  .,l  .uliull  ot  the 
I,,,,,.  (  |.  \1-,,,  -ill..-  ill.  \.  l.H  l'..hu.in  nui-t  ilo.>.^. 
,,  !ii„.  1,  ,|,.|iMi  liiiiii  111''  iniii.il  !'"iii'  ''  >"  i<  |.>.-M-nl  the 
luii.uii  lini-  1.1  ..'til. II  ..I  III.  I-'..'  lit.,  llli-  i.i-  'i'"-  *'"•■'•- 
„..,inL;  Ihi-  -i-i'il  '1  '"-'I  '""  •  '  •''  "  '■  ■■  ^"'••' 
I',,U^,,i,  .lii.iilil  lliii  '1  .:il-  <.l  .  1  I'-.  I'''  .  Ill  'i"'l'-'l  '■""■  ■ 
(  I  ,,|,,iii>l  lin.  ,  .iiiii  11^.  ll  I-  -Mil-  •!'  'Ill'  I'"'"  '-  '^'"'*- 
,;,,.,    .,,  ill    .,,,,, 1\     1.,    ihr    iiiir    I.  pi.--.iirni^    ti  .  !  1'  1 

',  ,1  r,    th.'    iiiii-    i-   ili-.i\'  n    In   Mi!'. 

\,,u  i|i.,i  .11!  Ihr  1.11.  .•-  .11.-  Isni.un  .11  III'-  l»^iil  I'l'i'^ 
,.„,.,;,],.;.  ,1.  ii  ,.  ,„,,-.il.!.>  ll,  -.,  1m.  I.  .Hill  r..iin-lnirl  iho 
\,,;,,r    l',,\^,,M,    ii-iii-    li.ivv'-    \.,i.iiii,n  l''itMUL;tii>iil. 

I  ,,,,,:  I  I  i„  1-7  ili.i"  <  I  1  .  ii.il  .mil  l':ii-.il'«-'  ti.  i1m- 
,;,,n,.,l  r,,„  (  I  I  1„'  I'ili.-  ii.inir-  I  1"  11  I-  !ii'"  •■M»'-'l  ^""1 
pai.iU.-l  1.1  III.  li.ii'.'i  lii-'  III  I'  '-  •■^i<i--'"  "!'■"  'I''-^'' 
,„.u  li,,,-.  (  I  .Hill  Ml.  1'  :ii'-"i  ti;IK  (h.-  I..nr^  (\ 
..ml    111. 

I  ■  ,       ,    .     \  .  .  i.iv    I'.il\u«'M    I'M'I-  ■■''!•    I    '■■    i''       '    '• 

III !    IK,.    |.,,n;    will,  ll    il    i-    -"'11    '.I'.  ■    ■'■'     1"-  '  -   '    I 

,i,,|    IK.    i„,i!,    ,1,1    ,i::.iiii-t    ill"    p., 'ml.      I'l^'    ii..;"l)<-i  -    *'! 

.■    Ml.     .!■•  .•.•;!:  nl's    ''.'I'l    ill   I  iiir.pn  --lull       1  1  lii-    "-^ii'-'' 

,,    ,  ;,,;.„,     1,1     ii.iM      1,1  1  11     .ir'i\.'l     .11     li""i     '•'•'■     'I'-' 

\,       ,,„      |',,1\  -.II.     lull.     ,1-     \^ill     111      -I'-ll     '.ll'   1   .     il     i-     IK''- 


M-i'i  II  I .    -  1  \  1 1'  -  I  : 

;..    : :>lniil    liu'    p<il\L;"ii,    i:--in:^    Im'W-    Ni.l.it'h'ii    it    lli 

^!i(  --    I  li.i^'    i:m    i^    ill    Ik-    ill  .i\\  n.  i 


Stros   Diitjjram 

(■ii;.      1-'-^     i^     ilii-    •  ":r.jilit.-     ^lM->      1)1.1^1.1111     t<iT'     liu- 

li  II-l'.iiiil    li.ill    111    till-    I    ink     I  Mi~~    .1^   -lli>\\li    in    l-iu-     IJ.'^X. 

1:     i.-'rl      mciilv     U-    iuic^-,ii\     id    puint      mil     liu-     \.irhiii~ 

Villi'!     I'liI'.  L;iin--    in    ilii-    iH.is^i.iin    ~iiii  <•    tlw  ■  mi-li  ip  lii  m 

I    iliiv,'    jiiiK'M.n^    li.i-    Ikiii    .iIiimiIn    i^mic   llmniuli. 

M  \,    \l',   .111(1    i;\I    'li-.    1  j.Si  .■\iilinll\    !i.!!i;   ,1   \  I  .  Im 

|',,;\i,i,n    I.. I    llii-    I -   ,i.  till-    .It    lilt    point     .MAIi.     iS.r 

I   i-^.     I  I  1    ::nil     I  I  5.  1 


FlK.  US. 


«  iin-.iil.i  Iiil;  tllf  point  liAHl",  ihi  Viii.n  I'..Kumii 
I  ,iiU  I'll  I  i-.  ij.s;  !■  \,  \l;.  |!|  ,  .mil  1-  !■:  i(  iiinp.M. 
\  i  1 1 1    I  ■  i  - .    I  I  7 .  I 

rnmiiii;  n,  \l  li.  the  point  MlilMi  i-.r  liu-.  ii.S.hiI 
III',  mi:,  I;I',  Mi,  .hkI  i.M  ili^.  uM  limii  .1  \<ii..i 
'iiUui'll    liil     ''u-    li'lir-    ii'lrii;    .it    llii-    puii'l. 

I  iMin  15,  nil  llir  lini-  M  \.  I;i\  1. 1 1  l>(  ;ii  r.pit  -cr.t  llw 
iMi!  1!C,  IIkii  III. Ill  (  ,  .111  l!ii-  -.iinr  liiti-.  \a\  "'.\  (!)  li. 
.  pi.-.'ill    till-    111. Ill    t    1  ). 

(  iin-iilri  the  point  K.lt  I).  Uip'.i'iiit;  DK  .md  jC  In 
111  Ir  ii--iilt.i!it  K  ,  it  i-  -<  111  til. it  (  I),  K  iiliiltt'd!,  ,inil 
s|  iliitliil'  liiiiii  llii-  \i.tii|-  I'lil^nn  tm-  liu-  li 
,iti  il    ill    St.itii  .il    I  )i,iL;r,iin,    I  i;:;.    1  j  t . 


'  ;' 


\  I  •  I  ■  M  I   I  >      -■  I   \  I  I '    ~ 


I  ..IImwIiii;  onl  llir  -.mic  iiu'IIlmI  |.  IIk-  |>"int  .IKI.H. 
,-,-iil.i.  iiiu  Kl.  .Ml. I  111  I.',  ili-ii  i.-m1i  ill!  K  ,  V  n>'  II  i;i\'- 
,,  ,  ,,ii(liii..ii  iii.lr  ,,1.(1  ill  ^l  iii'  .il  I  'i.i:''  .I'll  I  '^  I  -  r.  I! 
,.,  .  •.  i,|.-nt   111, II    |k    .1..!!.  .1  ,   U      (l..n..l  .  .11    i   III     .!-n..l 

ll-ii;.     i.-s     I.Tiii  th.     \..I.T    i'i.;\i;..n    I..'    ill.     1.  ;    .  -    l»ni^ 
(lis.  II--.'. 1.     '<   "Hip.iH-    w  illi    \\ii.    1-5-1 

I  . ,,:  ,  ,,  .  ..ii-icli-i.iii.iii  ..I  !';.■  !.i.  .■  !■  :ii'-;  -ii  the 
point  (illJt.lM.  ii  i-  -.•.■i>  lb  .1  I,!',  11'.,  lit  .  Ill  ..l..n..l 
;.  ,  .  I  ,;,,;■,  ,1  iiiK-  ,  .111.1  I  |i .  I  I  'u.  1  - "~  I,  ii  m  .1  \  I  .  t..i 
|'..l\-i.|i    1. 1!    I  In-   I.H.  .  -   I.,  inu   'Ii-'  ii--'il-      U.'vv  ■-    \.'!-ilii>i'. 

ll..U.'\Vl-.       ...lllll        ...I        1"  lllll'-        ..II!i'-<l        '■!.'        I'"         I'.l-""- 

.ilit:i<ly    i^ixi'Il. 

K,  ,  .,r,-li  li.  linu  111.-  \.i:ii  r..;---.iii  U„  llii-  p. 'in!  -.. 
,ii.,!  I'm.v.  ■-  \.,',i!i..ii  '■  I-.  i..  .iIMi'i.  '1  llii..il-Ii..l!l.  .1  I'"l">- 
^,„,  v.hi.  li  M-.i.l-  <.l  .  I-  I'.  i;<  .  <  i  '"  -'-^  I"''  Ii"--  ■  '" 
(lliiii  lull  illi'  ,  11  ''  I  "  '  II'  I  I--  '  -^  '-  ■"  '  ' 
<ii-.  n-.-i..n  ..I    I  i^-,    I  -■'•  -I'lil    1-7- 

In  ill.-  ili-  ii--i..ii  "I  ill'-  I  .1  ..pill'  -i!  "^..liili-'ii  P-. ■•.!.. II- 
i.i  illi-  M-i  ll'iii  "11  lii<-  Ml''--  1  )i.ii^i.i;ii.  ill.-  .1.  ;.  iiiiiii  ill. .11 
,,i   1 1,,-  .,||-,--  ill  ill.    11  I1--  n..-nil"-i  -  \\-i-  I"'  •  -III  i.  .|  Ih  \..n.i 


.,1         >.-■■ 


:l-oc 


r.i;    t;~A 


1,1  i;i  111.  i' 


..iliini;  <lilli<  lilt  in  iho 
,  ,  ',-'.  till"  fiircf-  ;!•  lin'4 
I,  ii  .  ■  .  .11-,   m;i\    «M^ilv   li,' 


\rn  II  II     •- 1  \  1 1'  ■-. 


m: 


Iv'liili-;     I"    ^l.ilii.ii       |)i,i^i.i;n     ili-.      Ijc,.    ! .  .1     tlU" 

point   .M(iHI..    ii    i-  -..•.  h    ili.ii    \|(,,    (,ll      III.,   .,11,1    I.M 

'I   lU-     ' -"^     ■  .  iii-lil  111,  ,1     \,,l,,i       l'.iK:^,in     1. 11     ih,-    tmrr^ 

."  lin-    .il    llii-    |i'iinl.  Il    i--  .-xinrni    Iniiii    llii-   |ii.K'.^iin    lli.il 

li'iih    ihi-    till..--    Ill  ,1111!    |.\1    ,1,1      iw   i\     Imhii    iIh-    piiini 

I  he     mciiilii  1  ■-      III  .mil      I.M      .n..      1  li<  1  .'l.  1; .  ,      licili      j^ 
I  iiisiiin. 


// 


A 


t/ 


\  V 


// 


■ — -u  / 


A/ 


/ 
f:C  .30 


,/ 


\ 


\ 


t  ■in-i.i.-:    the   point    I.H.IK    .M.11I..1I    l)i. 1-1. 1111,    I  i-. 
1  ;■'  .        11,    II  I,    jK,    .111(1    Kl.   ill-,     pj.si    is    t!„-    \  ,-.  I,. I 

l''>l\^i>ll     |m|      liir     |iM((--     .1.   lllii;     .il      lili-,    p.ilnl,    llcill     \(.lli.   h 
il    !s   -.in   lli.il    l!ii-    mi-inln-i     l\  I .    is   in     l.nsii.ti. 

(  "inini;  li.M  I:,  rm.ill\,  l.i  tile  point  KJCI>  |'^l.lllf.l! 
Di. 1141:1111,  I  I-.  I  ;i',  .■MdriilK  ls|,  |(  ,  (  I),  ,11(1  l)K 
iIil;.  ijSi  lorm  .1  \.il,ir  r,.l\^,iii  I,,,  ilu-  l,ii,,-s  liiiiii; 
'  ins|,|.-n-r|.  I  he  |,n,,-  I  )K  is  s.rii  II,  ,1,  t  .lo.iliist  ill,- 
pciiil.  I  lie  ir<  mini  I  )In  Miusi,  in  ,  ,  ins,-,|ni'n,  <■,  Ke  m 
(  ,  .n-p!  fssi,  ,11. 


The  Pratt  Truss. 

I'lij.  I  ;  ■;  I  cpi  I'siiil  s  .1  1,11m  III  l)ri(iu<-  truss  known 
.IS  .1  I'l.iit  I  Ills-.  1  h,.  I.ih.tiv.'  I).-. 1(1  l.d.u!  sli.iwn  in 
the  (li.iL;iam  li.is  hcin  ,li(is<n  pi.nU  .niiil  r.ii  i'\  uillimr 
i('L;,ir(i  1(1  llic  pi-,i,  11,  .il  I  nil  s  whih  ^oniiii  llic  In  s! 
iissiiinpli,  ,iis  .Is  I,,  (l,Mi|  I, Mils  ,,11  liiiil._;(s  ,  ,  ,ii\  iiiicpl 
'.il.inl  ilics  h.ninu;  licrn  (Ikis.h  ulii,  il  will  s<t\,'  t,,  iiliis. 
tr.il,     I  In-   iiiiiIk  III   ,  ,1   pi .  1,  (■(Jul  c. 

SiiK  (■  llic  Iniss  ,1-i.;.  1;^  is  svtiiiiiilii,  ilK  .ci- 
stiuctt'd  .iiiil  !(i.iil((|,  it  will  miTciv  U-  IK  ■  iss.ii  \  II,  ,ivii. 
siil.-r  ii!!<-i;.i!!  ,-;  li'i-  ,1 1  1;,  t  inc.  !c.i  ■  .  hi  <-sp,,n(lii,^  •'•.■'- 
'ids    in   111, ill    !..il\cs    will    li.nc    the    s.,in,.    sHrsst-s. 

llic   rcijnii  cil    siii-ss,  s    ni.i\    N-    (icu  i  niiiK  d    li\    i-i;li<-i 
■ '•|-i,l«TinL;     till-    l,ii(cs    .iifln-    ,,ii    il-.,-    nni    ,il    •  .II  li     iiijiit 
■I    llic    Iiiiss,   <ii    ihc    Mcthii,!  1,1    Sc   lidiis    11  ,u    In-  .ippiiiii 
•     ■        "  -,       ■     ■  ^'  ll;i:iiii;Ii     \,  1:11  HIS    iMi-mlifis    in 
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lig.    I.{.")    is    the    Statical     l)ia}<ram    lor    the     forces 
acting  at   the   point  I.JHC. 
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(  i.       5,-'.v' 
riu-     in<-n)ln-i      (I.      i>     <-\i(U-ntl\      in       l<-n-iiin      t.-:>i) 
|ii  'cnd--. 

-\  ^  I  I         \  \i:         \\ii  \'  I  <i. 

J.IHKI  ()  IK  <) 

I  he   in<-m')(-i    l>l'   i-   in    i<-nsiim    j,<hk)  jKiMMiis. 

I'or  the  point  CHAtil)  iStatiiil  Di.i^i.im,  lin.    i  ;t.K 
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1)(-  s.-'5<' 

Iho   meiiilHT   DC"   i--   in   'IVn-ion  5. -SO  pouiui-. 
-\    -    Xcil    ^      Xn\    +     \\C.     •      \<.\)     -      \|)C  (1. 

f)   .    ^,750   ;;  5    ■    <•   ■    '•')       5<"^3"   ,>  5       «• 

(.1)  S,4,H). 

T\\v   'I'.-inhi-i-   <ii)   i-    in   (  OinpH-^-ion   .^..(ixi  ponniK. 
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Considcrin}<   tlii;  forces  actinij  iil   tlic   piiint    Nl  CDI; 

:i\        Xm     .    Xn         X(  I.        Xiu         Xi  V 

(>       :;.-'v'       ;.-•>•'.  ;   >       "       i  ^ 

I  li<-  ;iiin.lM-i     !■  \    I--   in     liii-^ii'ii   s,  ;i"i  piiii'il-. 
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1)1.  ..J(K>. 

1  Ik-   nunilxi     \)\.    1-    in   (  .  iinpi  i--i"ii    .•.-■•"i  |i..nn(l--. 

Statical  Diajsrani  (I  it*.    I.<N)  rcprc>ciil->  tin.  tmiililiKii 
at  the  point  llXillP. 
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■|  !  <■  incniln-r    III      i-.   in   (  i  .ni|ii  .^-i"n    ii.;;m   pi.tinil- 
Ironi    iiispi'ttion    of    tlic    point    I  HKM.    it    i-    <  .i-il\ 

^rrn    lli.il     lllr    nii'nili(i      IM     i:i.-l     Ix'    ni    I   c  i:n|iM--i.  in    S<  k  j 
punnd--. 
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1  lu-    M?,'^-.    |)i.ii;i.ini    I'M     ibi     I'l.ii!      I  rn--.    icuK'!    ,r 
indi'  .'led    in    Ii-.     I   ;;,    i^    ^linwn    .i!     li^.     l   ;m.      II    llir    -il  - 


vi'i'i  II  n     -  I  \  I  h  --  '  ^  I 

i.f  fiii.f-  .M  tillL;  .il  til"'  \. HI. Ills  jdinls  <>!  ihi'  111;--  ;>>■ 
iiii'-iil'K  li  ir.  till-  -.imi'  oTilir  .i^  l.iktii  up  in  lln  !'!•■- 
(•(liiiL:    .in.iUli.;il    solulinii    -•-<■,■    M.ili.,il     I  )i.ii^i  :ini-,     Iil;- 

I5J       .        .        .        I    ;N    ,     ill.'     V.Mti.r     l'c.l\^..ns     li'l      lllc     i.-^I.,       Mm' 

I  .iM'*    iii:i\    <Msii\    !«■    li  illdUcd   mil    on    tin-  <li.i:;i  .111 .. 

I.i\c    load    Slrc^scs. 

A  li-",  -li  .'tiiijl  (Icl.iiU  wiH  li.i\i'  ti>  111'  pnintiii  Lit 
1,1  i.idii  III. it  llic-  iiMilrr  ni.i\  ilf.iiK  ■.iiulrisl.inii  \\\r 
I.  .Ill  i\\. 'mil;    ('isriis-ii  111    .if    Ii\c    I. .1.1(1    ~ti<»><-s: 

I'  iu-    '  1  '.  r<|>ii~«  111  s  ll'''  1 1  11^-  'III  .  ii'<-  sifli-  .  'I     i  '11  ill  l;.-. 

t  )ii    ill.-    iilliiT    ~iil.'    i-    .1    liii^--    III    ill.'    -.mi ii-li  111  ti.m. 

(■. .1111.1  liii'.;  ill.-.'  Ir!i-.N<>  .il  liic  t.i[)  i-  .1  ■-V'-tcin  iif 
liKiiinc     .111(1    .il    lllc    l.iuci     j.>iiil--    |ii  .i\  i--i.iii    i--    iii.kK'    I.) 
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vi.|i|i.,il    ill.    111... I     -\-l.:i!.      \\\^.     ijii    n|.n-i'il-    .li.i'^i  ..:!!■ 

m,itii;ill\    li\    .in   end  <'I.'\  .il  i.  m,    ill.-   ihcIIkkI   <>I    -iipp.  u  iiiu 
,1       n      .  -  .  Ill     .-    —  ^  ...1  (.1.. .    , t ;. ,. 

(ll     ill.-     ii.inl-^     I  I,  I    .111(1     1;.'    il'ii.;.     I  •>,;      ■mil     ''"■    ||'!'<' 
sp.iililiiii;    itiiiil-    (111    llii'    i.ppii-;'.-    Ini--   III    ill.'    Iiriil^i 
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\(  ,,iii|  lil)  ii|pn'--<nl  till  ^.I^h,ll  in.-nilHi-  Im.i..'' 
.,!  llic  1.  II  Im'Iw.-.  II  \  .iiiil  r>  Ki\.  1.  il  t.>  111.  l.ivw  '  1  \- 
iMinilic-  nl  iIk^i-  v.ili.  ,iI  11).  ihImi-  i-  .1  IxMin.  I.i-linr.i 
I),  \',lii.  Ii    .II.'    .i-    in.iiiv    .illiri    !■  .in^ilnilin.ii   -.liiiiL:ii-    ill 

.,,  ni.l\  I"  lllMii-lil  il.  -il.ll.lr  1..  -Il|l|)iil!  till-  ll'ii.l  ll|l"l' 
\.Jli,   I,     ill        l.H,-     I    M.ili     'Aiil     p.l--  III     llli^    111,11    M.i  ,    i!:.-     i.l\. 

I  ...iil  i^  ti  ,.n>l<i  i-.-il  li\    ill.'  -Ii  iiii;>  1-   I'^l'-  ti>  ll"    ll"<'i    1"  .1"! 

],!,,.  .  ,1    Im'Iu.'.'Ii    \.in.  ,iU    .11    <      iiii    I  >.      ■!•!    ' ll.  I'.',- 

1. .   I  III'    ii.inl  >    .  .1    1  Ik'   ll  ii->. 

ll       IhlU,      .1       l.iw      I    I. .Ill      In        111       v.MllI'      [M.^lllMll       ll.lW.lh 

lli.'  Iiiw.i  ii.iiii-  (1.  .Hill  1.'  ll  ic  i.;r.  i'  !■-  -' *■"  I""'' 
ill.-    |ir.  I  I  iIiiil;    ili-'  iis-liiii    lli.il    p.iii    .il    llu'    l<'..il    \vill    '"' 

I I  .iii-l.  I  I  .'"I  1. 1  I  III  iiiiri  11  1  .mil  Ji.ii  1  1"  til.'  ■•  lii'l  '  -■  ■ 
ill.-  jHillhill  ol  lilr  I. ..Ill  I  I  .111^1,'!  irll  1.1  .'lllli'l  .lilll  <l'- 
ji.  iiilln^    ii[ii.ii    ill.'   ili-l.iiiir   I.I    llir    l.i.iil    III. Ml  "I       - 

ll  I--  -I'.'ii  I1..111  ill.'  pi .'...  Iiiil;  ili^.  m^-h  ..11  lh.'  ...n- 
-linilii.ii  1.1  ill.'  111... I  Ih.ihin  .Hill  ^Iiiiil;''!^  1I1.1I  llu'  li\c 
111. 11!  i-  1 1  .iii'-.iri  I  I'll  In  llii'-.'  Iii'.im^.  il.  .,  I.i  ill.-  i..inl^  nl 
ll,.  1 1  11-.N  1 1  .1  I  i\.'  I  .  ..Ill  .  I.  .  upi.^  .1  p.  .-i  1 1.  .11  in  I  We. -1 
l\M.    jniiil-,    pill    1.1    llii     I. ..Ill   l;.«  ■-    1.1  i.iu'    !..inl    .mil    p. ill 

III  ill.-    ..ih.'i     ii.iiil.    s..    ili.il    il    ill.'    ^I,.  -..,    in    ,iii\    ji.iilii  iil.i: 

:  1. ml).  1  iv  il.^inil.  the  trii>.>  imist  be  tipii>idi.Ttd  as 
acted  upon  b\  the  portions  of  the  load  transferred  to 
the   respetti>e   joints   between   uhith   the   load   lies.     I  ..i 

iii-l.ili.  .',  ll  ihr  ii..iil  w.  I.'  I.,  ll.'  Ii.ill  \\.i\  liiiwi'.'li  ill. 
..iiil-.  I  J  1  .Hill  1  ;i  iI'Il;.  1)1,  li.ill  "I  iIk'  Iim'I  U'H'^  !i>  {  •) 
.,111 1  li.ill  1..  I  ;  .  111.  ll  ll---  -I1..I1I1I  1 1 11 '11  Ik'  I  ..IwiiK  1  I'll  .1^ 
,.,  icil  iip.m  In  Mv  .  .  lull.  '-,  i.nr  .il  I  J  1  .mil  IIk'  .illli'I  ,il  I;', 
.Hill,    in  llii^  .  .1^.',    Iinlli   I'lin.il  1.1   li.ill    llu-   1.1. 111. 

ll  i-,  n,.'i.'l\  III'  ."-v.H  \  ,  l.ii  till'  till'.'  ln'iiis;.  ll.  iiMi- 
viil.  1  ill.'  I,i\<'  L.i.iil.i^  il  I  mil.--  iliii.  ll\  .''..r.'.i.  ll  ii.inl. 
ill    wlii.  ll   ,  .1-,-    llu-    l.il.il    111, 111    i-    l.iK.n    .1-    .11  tin.;    mi    tin 

-.  .1  li.   l|i   11      '..illt     ,it     w  llii   ll    il     li<'-. 
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Ill    I'li^.     I    Jl     ihr    il.ill.ll    lilU'    U'pii'-.'llt'-    llu'    1.  \<'l 

hi,  ll   ill,'    l.i\.'    l.K.iil  .ll    '1....K1  p.uiniK   p.i-^.'- 


Consider  llu'   liMil    at    joiiil   I'.'i.      I  In     l<li-li.iiil    .iImiI- 

ri'-'      IlMill.iM        '    hrll      III.       l.iiii      I-      III      Hll^      |l..-ll'hill     'Alll      In 
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I  ,lkc      .1      ~ii    1  II  ih      !  Ill  1  llll^ll      1  111        II   I    Mil  ■!    I   -        \  l>      .11'  I      l>  I 

(  i.n-ld.  I    till-   li.i.  .  -   .,.  I  i    u   I'll    till-   )"ii  li.  Ill  .■!    till'   !■  i;^^   I' I 

tll<      ,1   II    .il     llli>     -.■.   llMli         I    I  lll^    |IM|  I I..    I  lie    1.   II     iil.l\     Im 

1  Miixj,|,-i<cl  .1-  ,1  -Milici  liiiih.  llu-  iiiiic-  .hIiiil;  "m 
thi-  ■»u\\  .!<>■  Ill  <■' iiiPt'ii  imii.  .iiicl  .1'  I  .1^  1  i|ii  I  ^1  iilcil  111 
111;     1}-. 

1\  N  l\  \    m;  N  111 

;.i"«'         I    ;     \  I!        II        II. 

.vU  ■..,-,!. 

\l>  i^  i\ii|<iiiU  111  t  I  nii|ii  i-^^ii  m  I '.  J  v  1  |)i  iiiiiiU. 
(  Miisiil.i  ilic  |c.ii<^  hiIhl;  I'll  llu-  |i<'iliiin  ''I  llu- 
tii;^^  til  llii  lill  111  .1  s..  li.iii  iliiiHi^li  lln'  ini'inlx-i  >  \l), 
I  )(  ,  .iiul  (Is,  111  llii--  '  i-c,  .mil  .ill  "'  iIk'  tiilli'W  Iml;  '  .i-c^. 
Ilii-  .iir.i  iiiiili  I  ni-.illi  llii-  l'.\wi  ili'iiiU  I"  iIk'  liU  "I  llu- 
l.'.iil  \\ill  lir  111!. -nil  I.  .iiiil  till  .111. I  I'l  ill.-  lii;lil  i 'I  tin- 
III. Ill  II  111  Mil  l\  Il  i~  »iii  lli.il  lli.-~.'  .iKm^  uill  '  ii.iiii;!- 
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:■  ,i\    .,Ui,   I),-    ^lii'Wii    I'l   111-    ill   (  iiiiij)!.  --i"ii    I. -'5"   IiiiiiniN 
ConsiJtT  the  load   at   joint   (.M.     I  !'•-   Ii  ii-hinti    I'mi- 
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CiiiiMtUr    llu'    lo.itl    at    M'liii    III.     I' 

tin       it  M I  I     Wilt     In       ^  1  i  j  1 1  h  m  m  «  i     I  I  \      I   .  I '    I  I     .  I  '  '      '        '  • 

M'.li    tloll     \Vlll     In-    «'I|II.|I     III      ;.IHMI    jKIIIIKI^ 

I \i;  .  ,     Ml  tii...i  .  • 

*««  '  I  li'li-.     t"     "•      in     (   I  iitijii  I  ~^ii  Ml      ;.,  .1' '     1"  ■  111'  1^     .Mill     '  111 
ir.fiiiiM-l  ■«    1)1       Hill    II'.   ImiIIi   ill    l«n«i<iM    \,~-^n  |><iumN 

'!  la-  rcMlll  -  111  till-  pr«'i  «-irni:;  ill-'  ^mii-  I'l  'iliuliiiil 
in       1.;.    I  17- 

IIm-  I)i.m1  .ill!  l.iM  1,1. Ill  ."^lii  --I  -  ...i.int;  ii.ih 
•  Ictrriliiiii  il  mill  |m mji  iillv  of  Olic  .lliolhrr,  tin'  i  ninl.iiu  il 
cllii  I    1. 1     I  )•  .111     iiiil    I   i.i     I  ii.iil    m.iv     iH'^i.    Ik     <\  I'ninril. 

\-      |ll  I    \   imivlx       lli.lliliil      I'Ll,      llli-       |)lMl|       I.  ..Ill      !■■     'iiin- 

pii~r(l  III  till-  \Mii;llI  III  till-  tlll^N  .111(1  .ili\  'i\ril  iihliil^ 
tli.it  m;i\  Im'  (III  llif  liiidi;!'.  Ilw-  luini;  'in-  i.i-<-.  lln' 
sIrcsM's  ilrlri  niini-il  li\  '  i  n-iili  i  ihl;  iI'i'  i)«Mil  ln.iil  .ilmu' 
will  f\ivi  •.'lull  ill.  IhiiIl,!  i-  I'll  in  n  r.  I  iii  I  lni  iimu', 
lii-iMii'.f    till-    l)i-.iil     1. II. Ill    i-    .iKi.iV-    I'll     :ln-    linss.     linn- 

nil!    ;il\\,i\^    I  \i-t    ill.     Il  iiiliii.  \     III    I It'..     lli«-.r     l>i.iil 

l.(i;i(i  Si  ic^si-^,  .ililn  iil;Ii,  -i^  \\i!l  !'<■  -•'•■n.  llu-i'  slM^-«^ 
!ii.i\    lie   nim'iliiil,    :iiiil    in    -luri'   '.i~<~    ll■^l■l-<ll.    limn     liMi- 

-ioil     I'l    (    I  I'lijll  ix,|i  111      li\      ill!'      I.IM'      1. 11. 1(1. 

\  |i'':^  -iL^n  ill  li'ii  .1  \.i!i;i'  111  i'ii;.  i  ; ,'  'luln  .iii  - 
'III  -il  '11 .     I     iii-l;.iI  i\  I'     --i',:  II     ii  .ilh  .i!  in:,     I  "i  unp!  i  -  -ii  in. 

Considering  first  the  nuiiihcr  .Mt,  ii  '-  -iin  liiuii 
M^'.     1)7    lli.il     llli-      nil    I, 111  r    i-    .ilw.iv-    in    (  i  i!n|ii<  s-ii  iii. 

Il'i-    !i!,i  s  iiiiiii inliiiiiil    -III---,    iliif    111    |)i.iil    .mil    l.iw 

I  11.1(1  i-  i;.in.(i  iiiiiinil-.  :;i\iii  w  111  n  lln-  l.iw  l.ii.  i|  i- 
ii\ci     iiiini     I  J  '    (  [■"\-^.     1  1 1  I. 
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Fig.   147. 
CiiMsiik'r  the  iiicnihcr   DC.     lit-  miinlM  i    i-  in    li-n- 

>i,in     ^.j;..    iiiiiiiiil-.     ilm-    t.i    llii-     I)im(1     1. 1.       111.-    i  Mi  '  I 

"I    H'l-    I.i\i-    1. 1. .Ill    l.ikiiii;    i.ji    .1    I'l. -ill. .11    .il    i.iini    I  _■  '      -    •■■ 
lii-liiiv     i.-'^ii    piinnil-   III    ill-    i'l, 111    1.11.1(1     li-n-iiiii. 

llu-   l,i\.-   1.11.1(1  aliint'  .il    ii'int-  '7,!  .-111(1  If   pl.ii  t  -    1  >< 

ill     l.n-iiiit;    lli.il    i-,   in   lilliii    nl    llii-t-   pn-ilii.i'-    llu-   I  m- 
I  1  ...       .1  .  •    . : .  1  ■    ..     1  .        1  \        II  1 


ll    i-.   i-\lil.-nl    lli.it    till-   iii.i\iniiim    sti.---,    in    I  >(      i-     i.-.j;. 
piMWul-    li-n-iiiii,   ^ivcn   \'.lt<  11  till-  l.ivi-  I.1..11I   i-    it    jnint   '  ; 


CoHNJilcr  Ihc  iiRiiibcr  111.  I  ii.  I)<.mI  Ij.hI  pl.i* 
lli^  iik'HiIh  I  in  l<ii-ioii  i,7y'  pi  uiiiil--.  I  li<'  I.i\f  l.o.id 
;,.  it  nii>\.-~  t.'  ioin!  (.'1  i--  ■~i-rn  li>  il.--.Irci\  I  , -' ;i  >  piiuii(U 
.^1  ihi-  rcii-i<in.  Kc.i'  hiiiu:  jiiint  i;'.  llu-  liv  I.o.nl  ih^I 
i.r.h  (l<-sli..\~  ill.-  <\i-.lini4  l).-:i(l  I.imiI  Irnviim,  ','il  i-- 
-.i-.ii  til  pl.H  !■  II'.  in  ('iin;pM--.-.i..n  7^11  |iiiiinil^.  However. 
.1  Tension  nuinlicr  due  to  its  >kndLT  proportions  cunnot 
t.ilvc  up  Coinprcs>ion  without  "butklinjj."  Ilii-  l»  in^; 
ihi'  I  .IS,-,  p!n\i-Mii  inu^I  li<-  ni.iiS-  \>>y  \\\\-  75''  |>iiiiii(K 
( '.  iinprc-'-i"n.    wliiili    \m>uIiI    <  iI  Iutw  i-c    "liuiklc"    I' I'.. 

1  lie   Coiinlcrbrate. 

I,,  t    I  i^.    I  ]^  r<'p'<---<nt    llir  p.illi-l   in  wliirli  iIk'  inoiiiluT 
I   I-;   li<-s.     In  llii-  (li.ii^r.nn,   tli<'  line  inininu'    \   ■ni'l   '^   i«'pro- 
.  ■,!-.    ll'.-    :;;i-niln  T    I'  I". 


\ 


/ 


\ 


It 
\ 


Fig.  1»8. 


It  hf-  |i>t  li.cn  ^h.iwn  lliiit  wlun  llir  l.i\c  l.o:i(i 
:.  .1.  h«'s  ji.int  (0  ll'ic.  1(11.  llio  iihthIkt  I-"I".  would  Ix- 
-iil>i<'i  ted  to  750  pomi(i->  ('onip!c~--ion.  1  In^  Iwins;  llu- 
I  ,is<-,  ihc  .nndilion  ot  .ill.iii-  ni.iv  l>c  1  <-pi<--<nl<'d  t>\  ;i 
],iii  mI  ,c|ii.il  foi.is.iinc  .M  lihL;  .il  «M'  h  <'Mi<Miiil\  ol  !•  !•- 
,,l  \  and  l>  :i-  mdi.  .il'  il  in  lii;.  I  J^,  liu--«-  two  \,,uc- 
N  ndini;    I"    p!.M  r     I   \ .    in    (  ( .mpi  c^^ion 

\,.\\.  111!  i-  I  I,  •  .Hinol  vwlii^l.iMil  I  iinipi<---ion,  llic 
l,,inis  \  .ind  Ii  "ill  li-'id  lo  nio\«-  inward  und.-i  ll'.<-  ton<', 
i,,,|i.  .il.d       I'miI    "ii.-n    ill.'    loinl-     \    .ind    U    nio\c    in\\:n<i. 


\  rri  I  Ml     »  I  \  I 


'  ^7 


ilu'      ••'iiil,     1)      :i:i(l      I        \'.  ill      niii\i-     milw.iid  \       l.ii^i..i\ 

nuir.licr  |il, !■  cd  Ikhii  I)  l<i  (',  .1^  indii  .iliil  In  tin  <|iin..| 
hiir.  will  j)ti\inl  I)  .111(1  (  lidiii  H5.i\ini^  nniw.iid,  .mil, 
111    1  1  invi-(|||,-n.  <-,   [iii-xi'iit      \    .iiiil    II    lioiii    MiiuinL;    iiiw.imI 

lli.i!  1^,  .1  icn^iciii  iiK'iiiliii'  [il.M  I  il  Imiiii  I)  lo  (  r.ip.ilili- 
nl  l.ilsiiii;  7  ;<  1  piiiin(N  -IM'N^  will  i<-li<\c  llir  iiu-iiJmi  |-  |-. 
liiMii  .iiu  li.il)ilil\  111  liiiiii;  pLiicil  in  (  1  iiiipn ->-ii>ii  will  11 
tin-    l.ivc   1.1 1.1(1   is   .it    ji  ,int    I  ;  I. 

Ilu-    nicnilirr     !■  |-'.     11111^1     Ix'    iMp.ihl.-    nl     l.iUiin^     ;,;•"' 

liiisinii,   whiiji   is  ihc   in.ixiniiini  I  (iiiiliiiMil    hi.nl    iiid   l.i\i' 

I    11. id     Slll'ss.         I   his     stlc^v    (Ml    Ills     wli'ii    llir     l.i\<-     l.o.id     is 

.il     luint    I  ) '. 

I  lie  .iliiAc  ir.isiinill!^  im  till  ■  I  illlllcllil.il  <■,  w,liil.  .,) 
.ill  .iliiiiisl  scll-i  ,  idi-nt  n.itiiK-,  iiiijsl  Im'  i  <i  i  iL;ni/<'d  In  ilir 
nMdci"  ;is  miTi-lv  ;i  piipiil.ir  cxpl.iii.il  ii  m,  wliiili  luiild 
li.iidK  si, mil  .1  s.  I,  iililii  IS  .iinlii.il  il  III  wiihmil  hiiili.  1 
f\  pl.iii.i!  il  111 . 

I  he  HMd<  I  I  .111  i-,isil\  sec  ili.it  il  wmild  lie  iilipi.ii  lii  .il 
1^'   pl.HC    a    sin. ill    I  iinipicssii  111    iniiiil.rr    .ili  nii^sidc     |   |.    |,, 

l.lkc      lip     lIlC     «'\r(s>     (     I  inipi  (ssil  111     Wlu'll      tin-      l.i\l'      1. 11. Ill      Is 

■  il  jniiil  i',i.  Il,  liiiw  i\  fi  ,  .1  ili.ii;iin.il  iik'HiImt  Im-  |)I,ii  <d 
liiiiii  iIk'  icni.iiiiin^  iiuii.-is  111  ili<-  p.iiul,  il  i^  (■\id<til 
iliii  if  l-F  be  cons;  'ed  as  not  actin;^.  and,  therefore, 
left  out  of  tfle  probi.  .  ,  iIkiI  this  new-  di.in,,n-il  rnciiilHi 
will  Iw  ill  li-iisi(in  wiKii  llu'  I  l\c  1.11.1(1  ,iiri\cs  .it 
i'lint  I  ;i.  Il)  j)in\<'  this  si.ii. m.  ,  let  tile  reader  take 
out  the  member  l-'i:  in  Tif^s.  I.'<.{  and  III  .md  rcpl.ii  < 
il    with   .1   di.ii;iin,il   imiulxi    iil.ncd   li.iiii   ilic  <.|lii-r   imiiris 

nl       lllf      p.liul.         If      lln'       I  )c.ld      .111(1      l.i\|-       I. (lid      sllcsscs      \„- 

<l<l<'iniinc(l  for  lliis  lu-w-  iikmiiUt  :ind  tlien  lomliincd,  ijio 
mcmlxr  will   \x'    Imiiul    in    liTisinn    7  ;i  •   pnuiuis. 

IiiHuenee   Lines. 

\  1  III  \  !■  H  I  111  I;  111  iw  s  I  Ik-  \  .11  i.il  il  111  111  -1 1  isN  ill  .,  ii\ 
p. 11  I  i'  111, II"  i'lcililM-r  111  .1  liiisN  .i~  llir  I.i\i-  1, 11, 111  ii;ii\i^ 
i>\ii    llic   slim  Inn-   i.,    isiunvii    .is   .m    I  iillm  m  <■    l,iii<-. 

1  he  .il)ii\i-  ill  ,iiuliiiii  Is  I  iiiiipJi'U'  m  .Is  I. II  ;is  il  l^i<s, 
ImiI  11  iii.i\  lir  p  liiilid  <ii;l  licii-  lli.il  iiiivis  wliiili  slmw 
iIk-  \, 111. limn  in  >>Iiimi  .iiid  !!<  iidiiii;  .\li  iiiuiil  .il  .in\  p.n- 
liiiil.ir  pmiil  <  11  si'iiiiip  111  .1  liii<|\  111]  .1  mii\lni;  In. id  .m 
ilsi  1    km  iw  II    .1-,    liillm-m  <•    I  ,in,  s. 

(  iir\(s  whlili  shiiw  ill,-  N.iii.iiiiiii  III  Siic^v,  .S|;i  ,11 
"'  llindiiii;  Mtiincnt  Im  dilUnnl  siiliniis  nl  .1  hmh  while 
Mil-  In. id  s1,i\n  in  mil-  p.ii  I  ii  iilii  pnsiiinn  .m-  iml  1  .1II41I 
irlliiciii  <■  liiu-s,  I  111  I  |i.i\  (■  n.iiiK  s  .tpplicd  1, 1  I  luin  .p  1  m  diiii; 
'■•<    I  111'    I  iiiii  1 II  111    1  li(\     1 1  pi  i'-<nl 


\VI\   MM      -  I    \  I  1 


A  I'  I'  I    \  II  I  \ 

'  '"-    l"'"i I    >'■'■•■    ! I-.    \»<  -'  iil,-,|    .,-,    ,,,,    .,|,|,    n,i,     , 

-''■'  -     ■'"     '   vlM-ii;,  Iv      ,1,  ,,I       iii,ih..,|     ,.|       ,.,].,  11,^.       |,   ,,1,1      ;    , 
"  '"'  ''    "'~'   -'  II''''-    111'-    I'-i-   "t    llir    I    iiiii.  111.,;     |',,|\__,,n,       I  h, 
'■'■I'l'i'     ""I-'       I'"'      '"I'lii-.      II,,.    |„,|\:^,,n      ,1.  ,u,  ri     In      ,!,, 
i'"''""l      "I'll      'li'-      li.'^''       "I      Ih.        I   i|mlilMi,i,i,      I-,, ;.._,,.,. 

■i'"' ■-;''■    ■-     l-i'      .'-     "  ■  '■      ^i"in,  III    .,1     Miiilip  ■     1^     ~..-,'. 

'  '  'I"  ■!•     ''"'li    -'•■    Hiriili.  ,,l.      In    tl„-    l.,lh,.vi,i-      ,ii-.  ,  .M..11 

''"     "'i-i'i-i'    '""^    ■>•  I    il    :■! 1^  ...n~i,l,.,,,l   .,,    i,„|.l,,,il.  i. 

'"^1'  ii'l'il 'I    I'll-    •.li-in.il     l,,i,      .,    ,,,,      I    ^|,|.,,      ,1     1,^     ,  ,,,,   . 

I"'i''ii'"    '\  I'i'  I'    i'\     lliiii     iM.^iii,., ,1.1,,.  I     ■    .,ii.,ih,':  , 

I'i'-i'l"-  .lll"^^  ii'K  ll'''  "  mI.'I  U.  i,.,1i,,  ■  ||,,  |,,,,  .  ,,,  ,,,, 
'''!i-l*''''l"  I'-'ii-  I  I  I  |>"l\  ^■■n  -,,  ,1,  I  ixr,|  1,.  I,,,  ■.  ,,„i  ,,, 
■I  I"'-'  ii'i'i'  •  '  -III'  '1  ''^  III'  \'.  I  ilii  ,1  'I-  i]ni.  iii.M  |',,n  ^,,;,,  ■ 
;''''""-''  I'  I-  liiil\  I"  .i^ni/.-il  111,, I,  s,,  ,,|,|,li,  ,1,  ih, .",,,,,,  ,- 
1^    ■■n    .il  1-1  i!'iii-    ini-iii  iini  . 


TIM     riMdl  AR    I'(>I^(i(»N      SICOM)    (il<\l'H|. 

CM  coNimioN  or  iqiii  iukmm, 

(ii.iphit.ll   I  otalii.n  oi  the    Koiiltaiit  oi  a   Set    .|   I orLts. 


''     'i-'^    '"''I'    .iliiMi!\     -1h.'\  i,    :|,.,i    ill,.    ,,  Mih.ini    .,1    ., 

-'■'       "II'  -      "   iii'    ll      .!■    I       .■!      .1      |H,|ll|       ,,U,,      ,1,    ].,      .,]       ,1,,.      ^    ,.,    , 

l'"iiil.  lli'i-  in., kill-  III,  |„,,I,l,.m  ,,■  |,„  ,,iii,^  |1„.  ,,.Mili.,,,| 
■'    ^''i.^     -imiilr    i.iif    I,. I     il..,i    |,.ii;i,  ,;1,,|-    ,  .,.,.        I  ll,.,,.    ,,,  j,,.^ 

'"■"'"'  '"•    " >-    ■    I--    "ll---    111-     Imi..-     ...inpii-ni^ 

'  ^''1  'I"  i:"l  •"  '  -I'  ■'  pi.inl,  -.,  ili.ii  ll,,.  |,,,.v  I,,.,,  ir.,'l|,,„| 
"'  '"'  ■I'm-  'll''  "-nil. ml  '!-■-  n,.!  .,|,|-|\  ||  ||„.  1,,,,.,  ,,1 
■'  'i"'i  "I  ill'-  I'  ''  '  •  ■  ■i;ii:r  i-ii,^  ll,,.  „  ;  im,  ,  .,  .  t  y,  |,|,j  , 
"■•'■""■i''''  li-nil-,  ill,-  I,  Mill. ml  II  n.|:i  h,.  |,„  ,,,.,1  ,, 
I.  i;,,\.. -: 

'  '  '     ''■    'J'     ^-      -1  '11        I     ,       ,        -,  P  .     ,      ■  .  •     ,,i 

'  ;  i''-i'  -'I      I -■      ^   ii-lilntr    l,,i     I'    ,ni,i    (J    ih,  1,     ,,  Mill, ,11' 

'■■I        l<  I  •     ^.     ..ti'l      I     .;'        ill.  n    ciiuu.ii.  Ill     I,,    ll ,  i-m.,! 

■'  '       !>;•;■'■       Ix  I    .ill!   ^   l>>.    Ill,  ii    r.->iilt.inl    K-       \<  _■     .i.,|    | 

'"■     ■li""     '-■llli^.ll'-ll!       •<•      llln     l.li-ill,;!      -,-|      ,,l      l.,|,,'S.        .S|,l,. 

-liliilf  l.ii    kj  .mil    I    ll-,  ii    I. ■-nil. in!    K  ;,    whlU   inii-l    (t-   11 
'■'     |l|,    i-'|l:iv.ilciil   III    ihr  (iiii^iii.i!   1,,.    ,   .    |'     (  i     s        ,  ,j     j 
ii    .    K.5   is   the   if(|iiiiT(i   rfsiill.iiil.      Iii,i>   l,\    ,.    j,,,,  ,.,    ,,i 
•  ■•iniiiiiiilioii    ;iinl    cliMiin.iliiin,    ili,     rc..iili.iiii    ,,{     ,1    -,  •    ..1 

■ ,  •   ■         ■  ■    ■-.   .!,  ,1     W  ;,,-:,,,  . 


M  I'l   II  11      -  I   i  I  M    ^ 

,'    !;.,..     p.iimII«'I  or   iilinoxl    ]);n.inil  li:u'~ 

,,1    .1.  1 1(  ih,    I  !n-    Mill. ill    I-    niipr.ii  lii  .thU-. 

1,1    I'.   I  ).     ii.il    "^    i  I  ;^.     ;i  1    !ir    .i!i\    -r'    "•    ■•'!''  "'  -■ 

I,,,,  ,  .       ,iih1        \1;(    I  )       llii  I!        xr.  l.i;        p.,i\-,ili,     !i  ',llllri!     I.. 

;.„      ,1,        lli.l;        :,-iih.lpl.      V    llic    ll      1~      1  r|H  I    ^1    111)   ll      ll\        \  I  '. 

I  .,;,,,      .,i,  .      |„.iiil     (  )     ill-  iilc    .■!     .i.il-idi-    I.I       lllr     \.  i  I'l- 
•  „,!■,  ;_,,ii     .,11. 1     '.'111     ll     I.,      lil     I1..I11I-     ".  !iii  ll      !.•'  :niii,il.      I'll'- 

1  ,  pi  I  -.■111., 1 1.  .11-     "I      Ml.'     \.in'.ii-     I ~;     ill     'lii^    ..i~..     !'• 

\.  11,  I  .  ,,i,,l  1  ),  \\  nw-iil  li.iN.  'h  .  n  .1  lllll.  .  ll  .m-  .  in 
ihiv  |,,,i  ll.  111. II  .  I-.  .  p.  1'  iM-  -.liil.  '"in  <  •  t"  .ill  '  '"  '"■■  ~ 
,,l  ihr  v.p.i  p..l\-.in;  lllll  ill.  .il...».-  pill  ,i^ri.l..-\  I- 
ir.nl.'  ;^.llrl.ll  ,iIhI  .ppli.  -  '"  ll"'  ■  ■  '  '■"  I'"  -""  "'  '  ■'  ' 
<il     11.11  .illi-l    I.  .1  ■  .  - 


I  i>j.  :iii 


l;,  !,,!,  pi  .  I,  ,  .  liil';;  'villi  ill.-  .1.  ^Il'll.  Ill  .  lluir  .11.  I-.'.. I 
\,.,]^  ih.il  inn-1  !..■  li..iiii-  i'l  .  II!.!  ihi . .' ;uli"iil  llii^  I""- 
p.  .^il  I.  'II  : 

I  A  lurtL  m;i\  lit  reflated  In  it>  C(nnp(mciil>  at 
am    point    on    its    line    oi    action. 

'.'  riic  resultant  of  two  lortts  acts  throujili  the 
intcrscttioM    oi    the    lines    ol    action    ot    the   t«o    for<:es. 

K.-l,  .  I  111-  K.i'  1..  p.  I  il;  ;i  .  \t  I  lllll  <  »l'  "  liM-.nl 
.1  p. Ill  ,.|  ., imp. .11.111  ~  ..I  till  tun.  1  rpi  r-i  nil  ll  In  \1'>. 
i,,-  ,  .1,,  I. .I'l  r.  I'  11. iv.  lliriil."..  I'l-  npi.i.ril  li\  \t> 
.111,1  <  )|;  .,1  ,iii\  p.iiiil  1.11  ilv  llm-  .ll  .1.11. .11.  Src  II  !  \l 
.,n\  pi.inl  \  i.n  ihr  liii.  ..I  .i.  ri.>ii  ..I  I'  iiil  i .  .ill,.  .  \<  ) 
.,11,1  (  ));  i'i  ,„l:i.  .  111.  liiii  "I  .1  ll..!!  ..I  <  >i;  I"  ii"'^  -'  '  I 
ll,,.    1,11,     ,,!    .,,  ihin    ..I    t  »     ll    N        IJ   'li.iv    111     ' .  p'.i'  I'll    I'v    111'' 

m -lip.  .mill  s    npii-.nl.il    l.v      lilt    ..ml    •  >*    .    .mil.    -in..' 

,1     ,11., \     h,.     i,.pl.i,|.||     .ll       ,in     p. .1111    ..II     il>.     lil'.'    ..I       .1.  li'.ii. 

i, „,.,,.      ill,      |»,ipl      \  \l     N      ml  '  ..liii.  I        lllr      .  ...lip, .1.1  111- 

\\i  )    ,|,:,1    (  II  I  ]',      'ii  ,      '.I     ,1'  li'.ii    ..I     r><  )    ^'.  ill.    ..'     ..'.!-.. 


MTI   II   I  >       ~  I   '  1  h    - 


;  r|il.i(  1(1    iu    I  lu-ii 


I  III'   li»ri-i-      I',    (J,    .,!,,!    ^    hi    . 

Ii^|ir.li\c     1  iilllpi  .111   III  ..      ,,,      lli.ii       II,      ||i,.,,.      ,,|       'li,.    i.il-in.i! 

t -  liiiM      .I'l-    II, m     .Miin-      Ihi       !..!.,-      \(».     (I  I', .     |;(l. 

'  "    .    '  '  '.       '"'    <  »l  >        I'     I-    -.  .11.    ii.iu.  Ml,    ih.il     (  »l;    .m,| 

'•''  '       '    ■•'      '..'.        I.I      i-i|ii,il    l^.l^lliI  lull-,     .1.  liiiL^      N'.llli 

"i'l" '    I  '        '        ■              ■     '      ^.iiiii-    Mill     1 1|    .1.  I  ji.n.       I  111  i:    I  III  ,  I 

"li    ll"  .  •  .,i;i'.i  II  n      .  .1    ill,      li.iil.      i^,     ill, -III.. 1 1-.     /,!...       In 

llil       -    r-    '       "     .'■   .     «   )l        ,ll:.|     <     f   )    .    ,.i:l,|,    I  ,,,    I     ,,,„       .ill,,ll,il   ,     llii;^ 

ir.l  \  W,-       \l   >       n   I'     (  )|  ),        ,  ,     ■  '       •  i  ^       I.   !  .:    !  i     ,   l|,  ,   :     1  - 
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.1  11. 1  ill,,  '  ,.l  ih,  h'„l\  -.  ih.il  1-,.  ll,,-,,-  U  IMl  r'.lii'i'iljllin. 
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li  III  ilii-  l.i^l  |iMi|M>-iliiiii  .mil  ill  il'i  I'l"  |ii  1  •  I  (liiii; 
r,  l!u  liiii-  111  .11  liiiii  ul  Mil-  lit -I  , 111(1  1.1^1  I  ii!ii;iiin<  ntN 
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